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Much of the matter in the following compilation is 
taken from Burns' Questions and Answei-s on Artillerj-, 
Gibbon's Artillerist's Manual, Benton's Ordnance and 
Gunnery, Heavy and Light Artillery Tactics, the 
Ordnance Manual, Kingsbury's Artillery and Infantry, 
IloUey's Ordnance and Armor, and the Artillery 
School Circulars of 1874. 

FOXT MOMBOE, Ya., 187& 



Report ot ft Board of Officers conveand at Fort Mourbe, Va., b} 
virttte of the following order, viz. :— 

8PBC1 OBDKKS ) 'WA* DEPARTMENT, 

[ AWCTAST ORNERAL'S OPFICE, 

No. 107. } WasJUHfftm, June l, ieii. 

(Sxtraet) 

• ••••• 

4. A Board of OiBcers to consist of— 

Coioiiel e, W. dtttg, Sd Ai-tillery, 

Lieutenant Colonel W. H. French, 2d ArtUleiT, 

Captain SUslmti Lodor, 4th Artillery, 
is appotnted to meet at Fort Monroe, Virginia, on the 9th day of June. 
18T6, or as soon thereafter as practicable, .to examine and report upon 
the Bevised Hand-Book of Artillery prepared by Lieutenant Colonel 
Joteph JlobertB, 4th Artillery. 

The junior member of the Board will act as Becorder 

• • • . • • • 
Bt obdea of THJt Secbxtaby of Wab : 

£. D. TOWKSEND, 

Adjutaut Oeneral, 

OFFICL4.I- (Signed), 

L. H. PELOUZE, 
Jtiutant Acfjutant General. 



FOBT MONBOS, YA. 

June nth, 1875 

The Board, after tlia careful examination and review of the lOth 
Edition of the Revised Haiid-Book of Artillery, preseuted by Lieut. 
Col. Joseph Roberts, 4th Artillery, Hud th»t it differs from the latest 
l!Hh) Edition (published 1865), •••• •••« 

In the insertion of new matter pertaining to Rifle Camvou, Rifle Pro- 
jectiles, Iron Carriages, with description of the new system of U. 
S. Artillery, originated subsequent to the previous publication. 

The Bosjrd is of the opinion that the work as revised, will be for 
Officers, ft convenient and useful reference, and is well adapted to 
the instruction of non-Coinmladoned OfScers and soldiers. 

(fflgned), GEO. W. GETTY. 

Bvt. Major Oeu. U. S. A. 
and Col. 3d ArtUlery. 

(»CRed), WM. H. FREirCH, 

Bvt. Major Oen. U. S. A. 

and Lieut. Col. 2d ArtUlery. 

(Signed), B. LODOB, 

Bvt. Col. U. S. A. 
Capt. 4th ArtUlery. 

Wab Dbpabtmejjt, 

June 1975. 

The within proceedings of the Board of Officers are approved, l^f 
Order of tlie Secretary of War, 

(Signed), OSCAR A. MACK, 
Lt. Col. 2l8t Inf., 

Bvt. CoL U. S. A. 



Official, (Signed) S. N. BENJAMIN, 

Asst. Adj. Oenl. 



Gkskbal Orders! DEPABTMENT, 

V Adjdtaht Genkral's Office, 

^- J Wu»kiii(/ton, January S4, 1C76. 

The manual for serving and workini; heavy artillery, compiled 
principa-ly from the drill circulars uf the Artillery I chool, U. S. 
Army, and pub.isbed iu Appendix Ko. 2 cf tho revised ( Xih) eCi- 
tica cf Lieutenant Colonel Roberts' Iland-boofc of Artillery, is 
lioreby adopted for the 17. S. Army until a regular and more ecm- 
prcbensive system of instruction for siege and sea-coast artillery 
has been authorized by this Department. 

la order to secure uniformity of instruction in the drill and 
mechanical manceuvres of sirge and sea^oast artillery, Appen- 
dix No. 2 wUI be strictly adhered ta 

By oRosa of tbb Skcbxtary cp War : 

E. D. TOWNSEND, 

AdJvtatU General. 

OrFlciAL : 
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PARTI. SECTION I. 



ARTILLERY IN GENERAL. 

1. What is understood by the term artillbby? 

Cannon of every description with the implements and 
materials necessary foi their use. 

'Jt. How many kinds of cannon are employed in the land 
senice of the United States f 

Tiiree, viz. : Guns, Howitzers, said Mortars. 

<i. How are these distinguished t 

According to their use, as Sea-coast, Siege, and Field 
Artillery. 

4. What metals are used in their construction t 
Bronze, wrought-iron, oast-iron, and steel, alone or in 
combination. 

6. What is bronze for cannon f 

An ALLOY consisting of 90 parts of copper and 10 of 
tin, allowing a variation of one part of tin more or less. 

It is commonly called brass. 



Great tenacity and strength, and not being easily cor- 
roded by the action of the atmosphere or the gases evolvetl 
from gunpowder. Its defects are, the liability of its tin 



6. What are the qualities of b) 
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to bs melted away at tha sharp comers by the gi eit hent 
generated by rapid firing, and its sjoftness and coiisequ 'iit 
liabiUty to serious injury by the bounding of the projectile 
in tlie bore. 

7. What are the qualities of wyouffht-'r inf 
Softness, ductility and great tenacity. On account 

of its softness the bore of a cannon ni:ule of wronght-iron 
is liable to be enlarged under heavy charges of powder. It is 
easily corroded by the action of the atmosphere and of tlie 
powder, and in consequence of the hitter action the vent 
and small cavities of a wrouglit-iion gun become rapidly 
enlarged by use. In consequence of false welds and 
cracks in large masses of wrought-iron and a spongy and 
irregular crystalline .structure, it has been found impracti- 
cable to make reliable solvl wrought-iron cannon of large 
calibre. In bullt-vp cannon made of wrought-iron alone, 
the defects raentioned are obviated by flrat forming them 
ia small masses, as rings, tubes, etc., of good quality, and 
then uniting them separately. 

8. What is cast-iron f 

A compound of pure iron and carbon. 

9. What are its qualities ? 

Its qualities are hardness, tenacity and cheapness. It 
has, however, very little elasticity and ductility compared 
to wrought-iron and bronze. Its structure, even in large 
masses, is generally uniform and homogeneous. It is used 
for making smooth bore cannon of large calibre, but it is 
not generally considered reliable for heavy rifled cannon. 

Note.— Steel w also a compound of iron and carbon ia which 
tlie proportion of the latter seldom exceeds 1.7 per cent. 

10. Why was bronze formerly preferred for feld 
piecs f 

This metal having greater tenacit^y and strength than 
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cast-iron, the ouly other metal then employed in making 
cannon, the pieces cotild be made tighter. 

11. In what restpeet does cast-iron merit a preference t 
It is less expensive than bronze, and is more capable 

of sustaining long-continned firing with larger charges; 
such cannon are, therefore, better calculated for the con- 
stant heavy firing of sieges. 

NoTB. — ^In the sieges iu Spainj bronze guns cotild never snpiiurt 
a heavier fire than 120 rounds m twenty -four hours, and were 
never used to batter at a distance exceeding 300 yards; •whereas, 
•with iron guns, three times that number of rounds ■were fired •with 
etfect, frOm three times the distance, tor several consecutive days, 
without any other mjury than the enlai^ement of their vents, "nie 
comimrative power of c(jiuducting heat iu iron and copper heivg re- 
si^ctively as 3.743 to 8.932, ttiltlng gold at 10.000, it is evident that 
in practising with iron and bronze pieces of the same calibre, it 
•would soon become necessary to reduce the charges in bronze 
pieces, and also to increase the time between tlie discharges, to pre- 
vent their softening and drooping; while with iron, full charges 
and rapid firing may be kept up. 

12. What additional objection has been urged to bronze 
for cannon? 

The difficulty of forming a perfect alloy, in con-^ 
s^uence of the difference of fusibility of tiix and cop- 
per. 

13. What iron pieces are adopted for the land service t 
3, 3^, 4^, 10, and 12-in. rifled guns ; 13, 15, and 20-in. 

smooth bore (Rodman) ^ns ; 8-in. howitzer ; 8 and lO-in. 
siege mortars ; 13 and lo-in. sea-coast mortars. 

NoTB.— The Catling gnn, reeenky adopted, is made of steely 
some of the smaller parts being of bniss. . 

The 8 and 10-in. smooth bore guns, the 24-pdr. Flank Defence 
howitzer, and the 10-in. sea-coast mortar no longer belong to the 
lystem, and no more are to be cast 

Ei^teriments, which promise to be successfnl, are now in pro- 
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gre^f, with the view of conrertiBp the lO-in. smooth bore gam, of 
which there in a lai^ unmber on haiid, hito 8-in. rifles, 1^ fitting 
to tiieni an internal tnbe of steel or wron^eht-inm after the phtDx of 

Palllser or Parsoiw in England. Tlie 13-hi. emooth bore, and the 
10 and 12-in. rifles may be regarded as ex peri mental Runs, not 
more than two or three of eat^h kind baring l)een cact. No ranges 
from experimental firing witli thorn have yet been determined. 
the experiments conducted thn« far with them liave been rooKtlyJ 
with the view of tet:ting different kinds of gitn{x>wder. No S^-in. 
rifles nor 15-in. mortars have jet been ooustructed. 

H. What are the kmds of bronze cannm in uxe at praentf 
12-pdr. field gun; 12'pdr. mountain howitzer; and the 
24-pdr. Coehorn mortar. 

15. What is a battery f 

This term i.s applied to one or more cannon, or to the 
place where they are served. 

16. What reffulate the dimensiong of a ^tece f 

Its calibre and the tenacity and elasticity of the metals 
employed in its fabrication, tta thickness must be propor- 
tioned to the variable action of the powder and projectile 
along the bore ; and the lenp;th is determined by experi- 
ment. The thickne.<t8 is greatest at the seat of the charge 
and least at or near the muzzle. The exteiior surface of 
a gun of the most recent models is free from mouldings 
and nrnamente, and the elements ai'e curved instead of 
right lines. 

17. , Why is apiece made strontftr near the breech than 
tctcnrds the tnuzzfe f 

Because the elastic force of the inflamed gunpowder 
is there gi'eatcst, constantly diminishing in intensity as 
the space increases in which it acts. 

18. What i$ the length of a piece f 

The distance from the rear of the baise-ring to the 
face of the piece. 



AnTII.t.EBT Ilr GEXBRAL. 



11 



19. What is the extreme lenrjth ? 

From the rear of the cascable to the face. 

20. What is ihe BORK of a piece f 

It inchides the part bored out, viz. : the cylinder, the 
chamber (if there is one), aud the conical or spherical sur* 
face connecting them. 

In pieces of tlie la'e models, viz.: those construct-^d 
in ISOl and since, the bore is a cylinder, terminating at 
the bottom in a seini-ellipsoid. 

21. fVhat is understood by the calibre of apiece f 
Tlie diameter of the bore. 

22. IIov do you ascertain the number of calibres in a 
piece f 

Divide the length of the cylinder, in inches, by the 
number of inches in the calibre. 

23. The number of ca'ibres being knotcn, how do yoa 
find the length of the cylinder t 

Multiply the number of calibres by the calibre in 
inches. 

24. What is meant by the sroiiTS of a p 'ece'f 
Artificial marks on the piece for determining the line 

of fire. 

25. How are the s'ffhts determ'ned T 

Usually by means of the gunner's level, when the 
trunnions are perfectly horizontal. 

26. W/iat is the line of metal or the natural line of 
sight f 

A line drawn from the highest point of the base-riu^ 
or base line to the highest point of the swell of the muz- 
zle, or to the top of the sight, if there be one.* 

* The Hue of sight nearest to the axis of the piece is Qie natural 
line of sight; the others are artificial lines of sight. 
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27. What »■« the axis of a piece f 
The central line of the bore. 

28. What it the natorajl akole of sight? 

The SDgle which the natural line of sight makes with 
the axis of the piece . 

29. What w thi dispart of a piece f 

It is the difference of the semi-diameters of the base- 
ring and the swell of the muzzle, or the muzzle-band. It 
is, therefore, the tangent of the natural angle of sight to 
a radius equal to the distance from rear of the base-ring, 
or base-line, to the highest point of the swell of muzzle, or 
to the top of the front sight if there be one, mejisured 
parallel to the axis. 

30. Give the nommdature* o f a piece. 

The CA8CABLE is the pi-ojection in rear of the 
breech, and is composed of the knob, the neck, and the 
fillet. 

The BASE OF THB BREECH is the rear surface of the 
breech. 

The BASE-LfXE is a line traced around the gnn in 
rear of the vent. 

The BASE-RING is a projecting band of metal adjoin- 
ing the base of the breech, and connected with the body of 
the gun by a concave moulding. 

The BBKECH is the mass of solid metal behind the bot- 
tom of the bore, extending to the cascable. 

The REINFORCE is the thickest part of the body of 
the gun, in front of the base-ring or base-line; if there be 
more than one reiuf rce, that which is next the basa-nng 

* Moot of this nomenclature applies only to cannon of the old 
pattern, the later model{> having no moulding or ornaments, and 
tlie elements being curved inBtend of right lines. 
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or base-line is called the ^rsl reinforce ; the other the second 
rein/i rce. 

The HEiNFORCE BAXD is at the junction of the first 
and second reinforces. 

The CHASE is the conical pai't of the gun in front of 
the rein force. 

The ASTKAGAi AX» FILLETS are the mouldings at the 
front end of the chase. 

The CHA8E-BJJKG is a band at tlie front end of the 
chase. 

The NECK is the smallest part of the piece in front of 

the cliase. 

The swKLL OF THK MUZZLE is the largest part of the 
gun hi front of the neck. 

The FACK of the piece is the tenuinating plane perpea- 
dicular to the axis of the lx)re. 

The TRUNNIONS are two cylinders at or near the centre 
of gravity of a gun, b^ which it is supported on its car- 
riage. The axes are in a line perpendicular to the axis of 
the bore, and, in our guns, in the same plane witli that axis. 

The RiMBASES are short c_\ liuders uniting the trun- 
nions with the body of the gun. The ends of the n'nibases, 
or the shoulders of the ti unuious, are planes perpendicular 
to the axis of the trunnions. 

Note. — Eimbases are for the purijose of strengtbening the 
trimnions at their junction with the piece, and by farming shouldeis, 
to prevent the piece fTom moving sideways in tlie trunnion beds. 

The BORE of the piece includes all the part bored out, 
viz.: the cylinder, the chamber (if there is one), and the 
conical or spherical surface connecting them. 

The CHAMBER in howitzers, and mortars of the old 
model, was the smallest part of the bore, and contained 
tlie chai-ge of powder. In the howitzers the ohaiuber was 

2 
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cylindrical; and was united with the large cylinder of the 
bortj by a conical surface; the angles of inteisection of this 
conical surface with the cylinders of the bore and chamber, 
were rounded (in pmfile) by arcs of cii'cles. la the 8-in. 
siege howitzer, the chamber was united with the cylinder 
of the bore by a spherical surface, in order that tlie shell 
laig t, when necessaiy. be insei-ted without a sabot. 

The chamber is oniittfd in n I cannon of tiielate models, 
the cylinder of the bore terminating at the bottom in a 
seuii-ellipsoid. 

The MUzzLK, or mouth of the bore, is chamfered to a 
depth of 0.15 inch to 0.5 inch (varying wifelj thesiz -of the 
b<ire), in order to prevent abrasion, and to facilitiite load- 
ing. 

31. What in the rent f 

Q he aperture through which fire is communicated to the 
charge. 

32. What is to be observed in reference to the diameter of 
the vent t 

It should be as small as the use of the piiming wire 
and tube will allow. 
3H. Whyf 

As the velocity of the gases arising from the combus- 
tion of the powder is extieiu-ly great, a large amount es- 
capes through the vent, which contributes nothing to the 
velocity of the projectile. It therefore follows, that the ef- 
fect produced by a given charge will diminish as the di- 
ameter of the vent incre<ises. Besides, on account of the 
increase of j ower in the current that escai>es froifl them, 
largie vents are more rapidly injured than small ones. 

34. Whul is the diameter of the ventf 

0.2 of an inch in all cannon. 

85. What is the position of the axis of the cent f 
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In the old niadels it was in a plane passing throug'h 
the axis of the bore, perpendicular to the axis of the trun- 
nions. In guns, and in howitzers having cylindrical chara- 
hera, the vent was placed at an anglsj of 8l»° with the axis 
of the bore, and it entered the bore at a distance from 
the bottom equal to one-fourth the diameter of the bore, 
'i'he vents, of which thei'e are two in mortars of late 
models and in the new Rodman guns, are in planes paral- 
lel to the plane passing through the axis of the bore, and 
perpendicular to that of the trunnions, and at a distance 
trom it equal to one-half the radius of the bore. The vents 
are perpendicular to the axis of the bore; the one on tha 
right of the axis is not bored entirely through to the bore 
by one inch. The vent of field and siege pieces is at right 
angles to the axis and in the plane passing through it per- 
l)t'ndicular to the axis of the trunnions. 

Note.— The oblique position of the veut insured the pricking 
of the cartridge when it was not rammed completely home ; the per- 
liendiciilar position prevents the friction tube from being pulled 
out in firing. 

36, ^ p/*«r< are the qdabter-sights of a piece f 
Divisions marked on the upper quartex-s of the base- 
ring, commencing where it would be intersected by a 
plane parallel to the axis of the piece, and tangent to the 
upper surface of the trunnions. 

Note. — Not used in our senice. 

37. To what use are the qtiarter-siglits nppl 'ed ? 

For giving elevations up to three degrees; but especial- 
ly for pointing a piece at a less elevation than the natural 
angle of sisyht. 

''\8. W/iat 'sn tangext scalk? 

A brass plata, tlie lower edge of which is cut to fit the 
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base-ring- or base-line of the piece and ttte upper edgs cut 
into notches for each | degree elevation. It is ns^d in 
iwinting, by placing the lower edge on the base-ring or 
base-line with the radius of the notch corresponding with 
the highest point of the base-ring or line, and sighting; 
over the centre of the notch and the highest point of th<! 
muzzle or top of the muzzle sight. 

39. What is a brkkoh sight? 

An instrument having a graduated scale of tangents by 
means of which nuy elevation may be given to a piece, 
Correctly speaking, the breech sight gives the angle made 
by the line of aim or sight with the axis of the pieCie. 
The base of the breech sif/hl is a plate of brass curved to 
St the base-ring ot line, the scale and slides. are similar to 
those of the pendulum hausse except i^at a hole is made 
in the plate, instead of a notch, to sight through. Breech 
sights are gi'aduated for no disparts^ & front night equal iti 
height to the dispart being !<crewed into the top of the 
muzzle; in the Rodman guns, into the seat provided for 
the purpose between the trnimions. 

We have also breech sights, cylindrical in shape, which 
fit in sockets placed in the centre of or on the right side of 
the breech, the front sight being either between the trun- 
nions or on the r'ght trunnion. 

40. How are the <Hois/oni< of the scafe found f 

By taking the length of the piece, from the rear of the 
base-ring to the swell of the muzzle, measured on a line par- 
allel to the axis, and multiplying it by the natural tangent 
of as many degi ees as may be required ; and then deduct 
the dispart. Thus, for '5° elevation, and the gun sup- 
posed to be 5 feet, or 60 inches long, multiply .08748, 
which is the natural tangent of 5°, by 60; the product 
gives 5.2488 inches; supposing the dispait to be 1 inch, 
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the graduating of the tangent scale will be 4.2488 inches. 

41. Willi tchat pieces are breech-s ghts used f 
Guns and howitzei-s. 

42. What is a pendulum hausse? 

It is a scale of sheet braRS, the graduations of whicii 
are the sines of each quarter of a degree to a radius equal 
to the distance bftweeii the muzzle-sight of the piece, and 
the axis of vibration of the liiiusse, which is one inch in 
rear of the base-ring. At the lowei- end of tlie scale is a 
brass bulb filled with lead. Tlie .s which marks the 
divisions on the scale is of tliiu brass, and is clamped at 
any desired division on the scale by means of a screw. 
The scale passes; through a slit in a piece of steel, with 
which it 18 coi/liected by a screw, fonuijig a pivot on 
which the scale can vibrate laterally. This piece of steel, 
terminates in pivots, by means of which the penduhini is 
supported cn the .lea/ attached to the gun and is at liber- 
ty to vibrate in the direction of tlie axis of the piece, 
i'he seal is of metal, and is fastened to the base of tlie 
breech by screws, so t at tlie centres of the steel pivots of 
vibration shall be at a distance from the axis of the piece 
equal to the radius of the base-ring. 

A MUZZLK-siGHTof iroii is screwed into the swell of the 
muzzle of guns, or into the middle of the muzzle-ring of 
howitzers. The height of this sight is equal to the dis- 
part of the piece, so that a line joining its top and the 
l>ivot of the scale, which is the zero point, is parallel to 
the axis of the piece. 

Consequently, the vertical plane of sight passing 
through the centre line of the scale and the top of the 
muzzle-sight will be also parallel to the axis in any posi- 
tion of the piece; the hansse w ill therefore always indi- 
cate correctly the angle which the line of sight makes with 

2* 
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the axis. Each piece must have its own scale, seat, and 
muzzle-sight. This instriiiiieiit is used with our field artil- 
lery which is served on rough and uneven ground. 

43. What is a guxn Kit's levki., or gunner^s perpen- 
dk ular f 

All instninuMit made of sheet-hra.^'s; the lower part is 
mt in the form of a crescent, the points of which are made 
of steel ; a small spirit-level is fastened to one side of the 
plate, parallel to the line joining the points of the crescent, 
and a slider is fastened to the same side of the plate, per- 
pendicular to the axis of the level. 

44. What, is it uxed for? 

To mark the points of sight f>n pieces. 

By means of the bubhle the feet or jwints of the cres- 
cent are placed f»n a horizontal line on the base-ring or 
base-line, the slider pu.«hfd down until the point rests on 
the base-ring or line, and its position marked with 
chalk. 

45. What (.< a pi.ummkt? 

A simple line and Iwh for pointing- mortars. 

46. What is a gu.n.vkh's qi'adrant? 

It is a graduated quarter of a circle of sheet-brass of 6 
inches radius, attached to a brass i-ule 22 inches long. It 
has an om carrying a spint level at its middle, and a 
vernier at its movable cml. To get a required elevation, 
the veniier is fixed at tb<' indioat"d degree, the bras-s rule 
is then inserted in the bore pnrnllel to the axis of the 
piece; the gvm is then elevated or depressed until the level 
is horizontal. 

There is also a graduated quadrant of word, of 0 
inches radius, attached to a rule 24.o inches long. It has 
a phimh-lii'e and h h. which are earned, when not in use. 
in a hole in the end of the rule, covered by a brass plate. 
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47. What is an elevating arc, mid its use t 

It is ail arc attaciied to t .e base of the breech paralle 
to the ratchets and graduated into degrees and parts of a 
degree. A pointer attached to t .e fulcrum * points to t e 
zero of t'le scale wlieii t!ie axis of t e' piece is liorizontal. 
Elevations and depressions are indicated by the scale. 

Besides t ' e graduations on t ie arc, t le ranges (in 
\ ards) and t!ie c arges for s ot and shell are given. 

48. What is the use of the cascalde f 

To facilitate t e i.andling of the piece in moiintingand 
dismounting it, and moving it w .eu off its carriage. 

4!>. Of w.'iiit use are the ti unnions of a piece f 

By means of tiiem t e piece is attaclied to its carriage; 
and hy being placed at or near t .e centre of gravity, it is 
easily elevated or depressed. 

5U. What were the dolphins of a pie e f 

Two 1 andles placed upon tlie piece uitli their centres 
over t e centre of gi'avity, by wliich it was mounted or 
dismounted. 

51 . A re they now in use in our service t 
No. 

52. What 's understood by the preponderance of a piece ? 
It is t e excess of weig. t of the part iu rear of t e 

trunnions ovci' t at in front ; it is measured by the lifting 
force iu pounds, whic i must be applied at t le rear of the 
Ixtse-riiKj, at t e base-line, or at t e bottom of tiie ratcliet, 
to balance t e piece w.ieii suspsndad freely ou the axis of 
t.ie trunnions. 

o'd. Why was preponderance given ? 

It was supposed to prevent t..e sudden dipping of the 

•/< is so named In the Ord. Manual, but in the Heavy ArtUlen 
tuctitpaiid iu Appendix 2ho. 2 of tli& Kaud-Bookit is called tb« 
" ratchet-poat." 



30 



HAXD-eOOK OK ARTILLEnV. 



muzzle, in firing, and violent concussion ou t!:e carriage 
at t e breech. 

KOTE.— Most of the heavy pieres of the late models hare no pre- 
ptmiHrance, the aste of the tnmvlons Intereectbie the axle of the piece, 
at the centre of gravity. General Rodman has shown that cannon bo 
constructed do not 8en»ibly change their position before the projectile 
leaves Uie bore, and thataccui acyof lire Is not alfevted. Guns to bo 
east hereafter, are to have no prepouderauce. 

54. Whiit is bushing a piece of artillery f 



(near the bottom of the bore), tlirougli the centre of uhic4 
the vent has been previously driiled. It is sci-ewed in. 

55. What kind (tf metal is used for buxhing bronze pieces f 
Pure copper always, which is not so liable to run frota 

heat as gun metal. 

56. W hat is the object of bushing a piece f 

To prevent deterioration of tlie vent, or provide a new 
one ^\hen t is i;a.s already occurred, 

57. Is all new artillert/ bushed f 
JSo, only rifled and bronze pieces. 
68. How are vents replaced f 

The vent-piece in bronze and rifled pieces is taken out, 
and a new one screwed in. In other piecesthe vent is filled 
up by moHen sine, clay being placed on the head of a 
rammer, and pi*essed against tlie upper surface of the 
bore, so as to close the vent on the interior, and tiien the 
one on the light of the axis is bored entirely t'lrough, or a 
new one is bored two or three inches from the others. 
59. How is artillery rendered unserviceable f 
I. Drive into t le vent a jagged and l;ardened steel 
spike with a soft point, or a nail wit' out a 1 ead ; break it 
oft flusli witli the outer surface and clinch the jx)iut insido 
by means of a rammer. 
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n. Wedffe a shot in the bottom of the bore by wrap- 
ping it with felt, or by means of iron wedges, using the 
rammer or a bar of iron to drive them in. 

III. Cause shells to burst in the bore of bronze guns. 

IV. Fire broken shot from them with large charges. 

V. Fill the piece with sand over the charge, to 
burst it. 

V I. Fire a piece jjgainst another, muzzle to muzzle, or 
the muzzle of one to the chase of the other. 

VII. Light a fire under the chase of a bronze gun, and 
strike on it with a sledge, to bend it. 

VIII. Break oft' the trunnions of iron guns ; or burst 
them by firing them at a high elevatiou, with heavy 
charges and full of shot. 

60. State how to ump^ke a piece . 

If the spike is not screwed in or clinched, and the bore 
is not impeded, put in a charge of powder | of the weight 
of the shot, and ram junk wads over it ; Laying on the 
bottom of the bore a slip of wood, with a groove on the 
under side containing a strand of quick-match, by which 
fire is communicated to the charge. In a brass gun, take 
out some of the nu^tal at the upper orifice of the vent, and 
ix)ur sulphuric acid into the groove, and let it stand some 
hours before firing. If this method, several times repeated, 
is not successful, unscrew the vent piece if it be a brass 
gun ; and if an iron one, drill out the spike, or drill a new 
vent. 

61. Explain how to drive out a shot loedged in the 
bon 

Unscrew the vent-piece, if there be one, and drive in 
wedges so as to start the shot forward, then ram it back 
again in oi-der to seize the wedj^e with a hook ; or pour in 
pow%*,, aiW fire it after replacing the vent-piece. In the 
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last resort, bore a hole in the bottom of the breechi drive 
out the shot, and stop the hole with a screw. 

Note. — When a shot U jammed in a gun and cannot he rammed 
hmne to the cartridoe, destroy tlie charge by pounng water down 
the vent and ninzzle nntil the ingredients are dissolved, and cleared 
ont of the bore : then introduce a small quantity of powder through 
the vent, and blow ont the shot 

02. Explain how to vae a piece which has been spiked. 

Insert one end of a piece of quick-match into the cart- 
ridge, the other being, allowed to project from the muzzle. 
Apply the fire to the quick-match and get oat of the way. 
When quick-match of sufficient length is not at hand, in- 
sert one end in the cartridge, the other projecting in front 
of the shot, and throw two or three pinches of powder 
into the bore, after they are rammed home. Place an- 
other piece of match in the muzzle, one end projecting out. 
The fire is applied without danger. 

63. What is aca'ing a piece of artillergf 

Flashing ofF a small quantity of powder to clean out 
the bore ; about ^ of the shot's weight. The practice is 
discontinued. 

M. How are cannon of thi old models in our service 

marked f 

As follows, viz. : The numler of the gun and the initials 
of the inapector's name on the face of the muzzle, — the 
numbers in a separate aeries for each kind and calibre at 
each foundry; the initial letters of the name of the founder, 
and of the foundry, on the end of the right trunnion ; the 
year of fabrication on the end of the left trunnion ; the 
foundry number on the end of the right rimbase, above the 
trunnion ; the weight of the piece in pounds on the base of 
the breech ; the letters U. S. on the upper surface of the 
|>iece, near the end of the reinforce. 
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65. TTow are the new pieces marl'edf 

As follows, viz. : the number of the gun, the inkia's nf (he 
inspect ir's name, and that <>f the fjundry, the i/ear of fab ica- 
tinn, mil the wel(/kt of the pi'^ce in pouiuh on the face of the 
pit-ce, m a circle concentric with the bore, in letters and 
figures at least one Inch long; tlie numbers, in a separate 
S'lies for each kind and calibre at each foundry; the 
fi) mlrij numlier, in small figures, on the end of the right 
rinil>:is?, above the trunnion ; the letters U. S., in large 
clriracters, on th j upper surface of the piece, in rear, but 
near the trunnions. 

(j6. What marks are used to designate condemned 
p 'eces f 

Pieces rej;^cte<l on inspection are marked X C on the 
face of tiie niii/zle ; if condennied for erroneous dimen- 
sions which cannot be remedied, add X D ; if by powder 
proof, X P ; if by water proof, X W. 

67. What i.re the kinds of proof which arti'lery must 
undergo, before being received into the service f 

1st. They are gauged as to their several dimensions, 
internal and exteniul ; as to ju.stness and position of the 
bore, the chamber, v^jnt, trunnions. Sec 

2d. They are fired with a regulated charge of powder 
and shot, being afterwards searched to discover irreguhiri- 
ties or holes produced by the firing. 

'&A. By inean.s of engines, an endeavor is made to force 
water througli them. 

4th. They are examined internally, by means of light 
reflected fi'oin a mirror. 

XoTE. — Tlie .selection of tlie metal is left now to the private 
fouiuier.s, and it is required that one guu out of a certain nimiber 
sliali be selected and proved in the orfinary way, suid alterwards 
fir.d cuutiuuously 1000 service roonda ; if the result is satisfactory, 
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all other enns must be made precisely like it. Every ftiin, however, 
muHt nudergo the usnal proof before being received iuto th9 
service. 

68. Are brass cannon IkMe to external injury, caused hg 
se)v ce f 

Tliey are little 8ul)ject to such injury, except from the 
bendittf; of the trunuioiia sometimes, after long oervi^e, or 
heavy charges. 

Note.— Experiments at Fort Monroe show tliat brasii KUttd 
•when Titled, and tired with lar^e charges and heflvr «}u>t, exiHUid 
much that the projectile does not fcilje the grooves. 

69. What are the cauxes of internal injui-y f 

Internal injuries are caused the action of the elastic 
fluids developed in the combustion of the powder, or by 
the action of the shot iu passing out of th« l>ore. Thetffe 
effects generally increase witli the calil^ tha piece. ? 

70. Name the principal iuju y of the Jfrxt kiwi. 

The cutting ^iway of the mefcd; of the upper surface of 
the bore over the seat of the shot. 

71. Name Iho^e of the sec;,nil kind. 

The Imlgment of the shot, — a compression of the m»tal 
on the lower side of the bore, at the seat of the shot, which 
is caused by the pressure of the gas. in escaping over the 
top of the shot. There is a corresponding burr in front of 
the lodgment ; and the motion thereby given to the shot 
causes it to strike alternately on the top and bottom of the 
bore, producing other enlarf/ements, generally three in 
number : the first, on the upper side a little m advanca 
of the trunnions ; the .second, on the lower side about tb» 
astragal ; the third, in the upper part of the muzzle ; it is 
chiefly from this cause that brass guns become tui8ervice«: 
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able. Scratches, caused by the fragments of a broken shot, 
or the roughness of an inipei-lVct one. 

72. When it apiece saui to be honeycomheiJ f 

\Vhen the siu'face of the bore is full of small holes ancl 
cavities. 

73. To what is this duef 

To the melting and volatilization of a portion of the 
tin in the alloy ; tin being much more fusible than cop- 
per. 

74. Hoto may the durabdity of bronze guns be in- 
creased f 

By careful use, and by the precautions of increasing 
the length of the cai-ti-idge, or that of the sabot, or using a 
tnid over the cartrUlge, in order to change the place of the 
shot ; by wrapping the shot in woollen or other cloth, or in 
paper, so as to diminish the windage and the bound ng of 
the shot in the bore. In Jield guns, the paper cap which 
is taken off the cartridge should alwaya be put over the 
shot. " 

75. To what injuries are iron cannon svhj'ec'f 

To the above defects in a less degree tliau brass, except 
the corrosion of the metal, by which the vejit is rendered 
unserviceable from enlargement. The principal cause of 
injury to ii'on cannon is the rusting of the metal, produc- 
ing a roughness and enlargement of thft bore, and an in- 
crease of any cavities or honeycombs which may exist in 
the metal. 

76. How may you Judge of the service of an iron 
smooth bore gun f 

Generally by the appearance of the vent. After about 
500 rounds the vent becomes enlarged to 0.3 inch, and 
should not be used any longer. In rifled guns the wear of 
the v"iit is about twice as great as in smooth bore guns. 
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77. What rviea are laid down far the preservation of 
artHlen/f 

Cannon should be placed together, according to kind 
and calibre, on skids of stone, iron, or wood, laid oh hard 
ground well rammed and covered with a layer of cinders 
or of some otlier material to prevent vegetation. In case 
of gum and Itmg howitzers, tiie pieces should rest on the skids 
in front of-the base ring and in rear of the astragal, the 
axis inclined at an angle of 4" or 5" with the horizon, the 
muzzle lowest, the trunnions touching each other ; or the 
trunnion of one piece may rest on the adjoining piece, so 
that the axis of the trunnions may be inclined about 45" 
to the horizon ; the muzzle closed with a tompion or plug, 
of dry wood, w ell saturated va ith oil or grease ; the vent 
down, stopped with a greased wooden plug, or with putty 
or tallow. The pieces may be piled in two tiers, with skids 
placed between them exactly over those which rest on the 
gi-ound ; the muzzles of both tiers in the saine direction 
and their axis preserving the same inclination. In ca.se of 
shcrl /lowi'zcrs and mor am, the pieces should .stand on their 
nmzzles, resting on thick planks, the trunnions touching, 
the vents stopped. 

78. Wliul t ddilional precautions sfiould be t.bnerced in 
cane of ir n piedes f 

They should be covered on the exterior with a lacker 
impervious to water ; the bore and the vent should be 
greased with a mixture of i>il and lullow, or of tallow iind 
bee.fwax melted together and boiled to expel the water. 
The lacker should be renewed as oft^n as neces.sary, and 
the giea.se at least once a year. The lacker and grease 
should be applied in hot weather. 'J'he cannon .should be 
frequently inspected, to see that moisture does not collect 
iu the boi-e. 
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79. What is DfKECT FIRK? 

Direct fire is where the projectile strikes the mark with- 
out touching the iiiterniediate ground, the piece being aimed 
directlif at the object. 

80. What in PLUXGiwe fiukV 

Phii>/2fiug fire is where tlie object is situuted below the 
piece. This fire is very efiVctive against the decks of vessels. 

81. What is the velocity o/' a prjjeclUe at any point of 
its fight? 

' It is the rate of motion of the projectile, and is meas- 
ured by the space iu feet which it would pass over in one 
mecimd, of time 8up|x>sed to move uuiformly with this velo- 
city during the second. 

%'2. What is i.NiiiAL velocity nf a projectile t 

The velocity- at the muzzle of the piece. 

8."5. What in iivMAiswcr veiicity f 

1 lie velocity at any imiut of the flight. 

81. What .V TEK.MI.XAI. velocity f 

Tlie velocity with which it strikes the object. 

85. What M FINAL velockff ofilescent in airf 

The uniform velocity \\ith which a projectile moves 
when the resistance of the air becomes equal to the acceler- 
ating foi-ce of gravity. 



PAST I. SECTION n. 

ON GUNS. 
1 . What are Guxs ? 

Long cannon for firing solid as well as hollow projec> 

tiles. 
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2. IToiv are guns denominated f 

Sometimes by the weight of their resj^ective shot ; biit 
usually by th<j diaiiister of thi> bore in inches. 

3. W/iat are the pr n ipal purist of a gun f 

'I he cascable, breech, reiuforee, cliase, muzzle, veut, 
aiid bore. 

4. How are guns cla^'x'fieil ? 

Into smooth bore and rifle cannon. 

5- Name the imooth Imre g ins odopted for our service. 

12-pdr.: *13-in.; 15-in.; and 20-ia 

6. * Name the rifle guns adopted f r our service, 

3-in.; d^-iu.; 4^-iu.; 10-iu.; 12-in.; and the Getling 
gun. 

7. What M a rifle f 

A fire-arm having a number of spiral grooves cut into 
the surface of its bore for the purpose of givinsf the pm- 
jectile a motion of rotation about a Hue coinciding with 
tlie direction of its flight. 

8. What are the adv ut gen of this rotation f 

It increases the range of the projectile by cansing it to 
more through the air in the direction of iibs least re.sist- 
ance, and corrects the cause of deviation by disti-ibutiug 
it uniformly around the line of flight. 

9. W/ttU are the leading systems at present for rifle 
guns f 

lat. The Flangkd system, which embraces all projec- 
tiles upon the cylindrical portion of which are projections 
such as s'uds or buttons, ribs and flanges, w hicli, in loading, 
are intended to be inserted into corresponding grooves in 
the bore of the gun. (the Lancaster. Whitworth and Sawyer 
systjnis, and the French or the Woolwich systems.) 

• See NoTB to the answer to question 13, page 9. 
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2d. The Compressixg system, whTe the projectile 
is larjrer than the bore and entering at ths breech into a 
cliainber larger than the rest of the bore is at the tijne of 
discharge squeezed or planed to fit the bore by the lands 
of the rifling, (the Armstrong breech-loadine system. ) 

;jd. The Expansion system, in which the body of the 
] rojectile is generally of cast-iron and the rear a band or 
ciiliof some softer metal, as pewter, copper, or wrouifht iro)\, 
w iiich enters the bore of the piece freely in loading, but 
which is forced by the discharge into tha grooves of the 
L iin, (the Parrott, James, ilotchkiss, Stafford, iScheukl, 
llntler. Arrick and Blakely systems.) 

NoTR. — ^The expansion system is used ou the most extensive 
.^'C'le in the United States; in England it is ex{)erimeutal, and has 
lil t l>mi adopted. Ou the Coutiueut it is scarcely recopiized. The 
I liiu of lining in the United States is lands and grooves of the 
sMme or iicarly eqnal width. All tlie" standard army and navy 
piDjt'iti^eH (except Sawyer's), viz: James', . otdikins', Schenkl's, 
I'^jiiott'tiiind Stjifford'sare expandim/piojectUen; they may be used 
ill aii.v gtui of proper calibre irrespective of the width or "depth of 
the gioovea. 

10. What determines the form of Ihe spiral grooves f 
The angle which the tangent lijie at any point makes 

with the corresponding element of the bore. Jf this angld 
be the same at every point, the groove is said to be uni- 
f rm. If it increases from the Ijreech to the muzzle, the 
groove is called increoiuig ; if the reverse, ileoreasing. 

11. Describe the different moiles of cutting the grooves? 
Ist. The baiTel may have both a motion of translation 

and rotation, whilst a stationary cutter pi-esses upon it. 

2d. The barrel may have only a motion of rotation whild 
the cutting point is given a motion of translation. 

3d. The barrel may remain stationary, and the poiift 
have both motions. 
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12. Which of these is the practical method of rifling a 
gun f 

The last; a rod armed with a cutter is moved by ma- 
chinery back aiid forth in the bore, and at the same time 
revolved around its axis. If the velocities of translation 
and rotation be both uniform, the grooves will be uniform ; 
if one of the velocities be variable, the grooves will he 
either decreasing or increasing, depending on the relative 
velocities in the two directiojiB. 

IS. What is underatiod bg the term TVisr? 

It is employed by gun-makers to express the inclina- 
tion of a groove at any poiiit, and is measured by the 
tangent of the angle made by the groove with the axis of 
the l>ore. 
• 14 To what is this tangent equal t 

To the quotient obtained by dividing the circumference 
of the bore by the length of one revolution of the spiral 
estimated in the direction of the axis. 

15. Has the inomt nuifable iuciinatitn of grooves for a r'fle 
cnniwn yet been detennived.t 

Jso ; a wide diversity of twists is employed by differe4it 
experimenters. 

16. What metal is the 12-pdr.gun made oft 
Bronze. 

17. Descr'be this gvn. 

It is known as the Napoleon gun, and dates from 1 856. 
The bottom of the bore is a plane surface perpendicular to 
its axis and united with the sides (in profile) by an arc of 
a circle the radius of which is one-fourth of the diameter of 
the bore. The interior orifice of the vent is at a distance 
from the bottom of the bore equal to the same radius* Its 
exterior is free from mouldings and ornament. It has but 
one reinforce, and this is cylindrical, the exterior tuperitig 
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uniformly from the extremity of the reinforce to the 

muzzle. 

18. What metal it the 3-/n. gun made off 
Wronght-iron, and it is the only cannon of this metal 

in GUI' service. 

19. How ig it fahr'catedf 

By wrapping plates of boiler ii'on around an iron bar, 
so as to form acyliiulncal msiss of a given diamo^;'.r, and 
jilaciiig the whole iu a furnace .lud bringing it to a weld- 
ing heat, and then passing it between rollei's to units it 
solidly together. The trunnions are afterwards woldad on 
and the piece bored and turned to tlia proper size and 
bhape. 

20. What M the form of this gun f 

Its exttM'ior is entirely free from moulding and orna- 
ii)ent, and is tlie same in general appearance as all the 
guns of the Rodman pattern. The bottom of the bore is 
a seiui-ellipsoid. 

XOTE.— The model for the 3§-inch rifle was adopted in 1870. It 
is t() be made of wronglit-iron or bronze, and iu its geueral ap- 
))earauce will closely resemble the 3-iu. riile. 

21. Desciibe the Gatling gun. 

The Gatling gun is a machine gun. the 1-in. composed 
of six and the ^-in.* of ten rifled barrels of steel, made to 
revolve around a central axis, parallel to their bores, by 
means of a hand crank. As eaeh ban-el comes opp> site to 
the hopper on the left .side of the cylinder, a' aelt'-prinied 
metal case cartridge falls into a groove of the cartridge 
carrier, is pressed into the breech by a plunger, and 

* This calibre is to be reduced to .45 inch,, in order to use with 
it tlie projectile of the breech-loiidiug iniisket 
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iielil there until explodail by the firing pin. The empty 
case i 1 withdrawn from the barrel by an extractor attached 
to the cylinder cuntiiiiiing the firin<v pin. With each rev- 
olution of the crank tlie 1-iu. guu fires ouco, and the ^-in. 
gun three times. 

2 J. Of what melal are the oiher f/nm made f 
They ai-e all made of ciist-irou. and, with the exception 
of the 4^-in. gun, cooled from the interior after the phin of 
(leu. Rodman. They are of the liodnian pattern, their 
exterior being^ free from moulding and omameut, and their 
lx»res cylindrical, terminating at the bottom in a semi- 
ellipsoid. 

23. Upon what are guns rn'mnted f 

On field, siege, bai-bette or casemate carriages. 

24. yVhfil projectiles are used w.th guns t 

Solid shot, shells, spherical-case, grape, and canister. 
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25. What guns have pi-epomlernnre, ami how mvch f 
12-i>dr. 105 lbs. ; H-in., 40 lbs.; 4|^-in., 300 lbs. ; Gat- 
ling, ^-in. 45 ibs., 1-iii. 110 ]l)s. 

26. How is it in regard to the other fftins f 

They are made 'without preponderance, their elevation 
and de|>re8Sion being effected l»y a lever, one end of whicli 
■works m a ratchet cut in the breech of the piece at right 
angles to the axis of the trunnions. 

27. Describe the grooves of the rified guns adopted in 
our service. 



Niuttberttf grooves. 



Width of grooves. 



Depth of grooves . . 



Twist of grooves. 



3->n ii. 7 

3M-in" 7 

4% -in 9 

io4n. , ij 

12-in. .- a< 

Catling 6 

«' I-in 6 

3-in , 0.84 in. 

4}4-in 0.97 " 

10-in 1.1^ " 

12-in o.<t5 " 

Catling 

" I-in 

3-in o 075 in. 

3}4-in 0.075 " 

4}4^n 0.075 " 

io4n 0.09 " 

12-in 0.09 " 

Catling a An o.oi " 

" I-in.. O.OI " 

3-in. Uniform i turn in 10 ft. 



3H-in. 
4)^-in. 

lo-in 

12-in 

Catling % -in. 
" I-in.. 



12 
15 « 

50 " 
60, 70 or 80 ft 
42 in. 
6 ft 
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Width of badi.... 



3-in 

434 -in 

lo-in 

1 2-in 

Catling iK-in 
«« i-in... 



o.c in 
0.6 « 
07 « 
0.75 m. 



FIBTI. SECmONE 

OSr HOWITZERS. 

1. What is a Howitzer ? 

A piece, of laxeer calibre than a gun of like weighty 
mounted in a similar manner, and firing at shorter ranges 
the same projectiles except solid shot. 

2. How are kptoitzers denominated f 

Either by the weight of the solid shot they would carry, 
or by the diameter of the bore in inches. 

3. Name the htncitzers employed in our-semice. 

* 24-pdr. Flank Defence, diameter of bore 5.82 inches ; 
8-in., diameter of bore 8 inches ; and 12-pdr. Mountain 
howitzer, diameter of bore 4.62 inches. 

4. WAich o f these have chambers t 

The 2i-pdr."Flank Defence ; and the 12-pdr. Mountain 
howitzers. These ai'e pieces of the old pattern. 

5. What form of chamber have these howitzers f 
That of a cylinder. 

6. Horn is 'it united with the cylinder of the hore t 
By a conical surface. 

7. Describe the bore of the 8-tn. howitzer. 



* See N^OT£ to the answer to qnestion 13, page 9. 
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It is a cylinder terminating at tlie bottom in a semi- 
ellipsoid. 

8. Whal advantages are gnined by the employment of 
hotmtzers f 

They project larger shells thnn the guns with which 
they are associated, are well adapted for ricochet fire, the 
destruction of field worlts, breaking down palisades, and 
setting fire to buildings. 

0. What projectiles are used with hmcitzers f 
Shells usually, spherical-case, canister, grape and car* 
casses. / 



inaoHTS ASD DnotmriOKS of HowmuEBS. 




Weight, in pounds 

Preponderance in pounds. 

Extreme length, in inches 

Length of bore, in diameters 

Diameter of chamber, in inches , 

Length of do do 

Senu-axis of ellipsoid (bottoin of bore), in inches 



2600 
380.00 
60.00 



6.00 



220 
30.00 1 
37.21 
*6.io 
3-34 
2-75 



1476 
I 70.00 
69.00 




4-7S 



'Exclusive of chamber. 



10. Whnt is the natural angle of sight in the %-in. and 
2^.pdr. Flank Defence howitzer t 
One degree. 



OK MOBTAKS. 



ST 



11, What is it in the 12-pdr. Mountain howitzer f 
Thirty-seveu minutes. 



PAET I. SECTION 17. 

ON MORTABS. 

1. What is a MORTAR? 

The shortest piece in service, the diameter of the bore 
being very large in proportion to its length. It is em- 
ployed to fire large hollovtr projectiles under great angles 

of elevation. 

2. What are the principal advantages obtained hy the 
employment of mortars f 

Reaching objects by their vertical fire — ^such as a town, 
battery, or other place — whose destmction or injury can- 
not be effected by direct or ricochet fire ; dismounting ithe 
enemy's artillery ; setting fire to and ovei throwing works; 
blowing up magazines ; breaking tlirough the roofs of bar- 
racks, casemates, &c.; and producing havoc and disorder 
amongst troops. 

3. What do you mean hy vertical Jive f 

That produced by firing under high angles of ele- 
vation, in contradistinction to horizontal jire^ or the ftrs 
of guns or howitzers under low angles. 

4. What are its adeaniagen f 

The shell having attained a great elevation, descends 
with great force on the object, in consequence of the 
constant' action of tlie force of gi*avity on it. 

4 
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6. Why are mortart competed stronger and tkorter Aan 

ether pieces t 

Because greater resistance is required in consequence 
of the high elevation under which they are fired ; and were 
they longer, the difficulty experienced in loading them 
would become too great. 

6. Name the martara in use in our service . 

8 and 10-in. siege mortars; 10* and 13-in. sea-const 
mortars; and the 24-pdr. Coehoru mortar, diameksr of 
bore, 5.82 inches. A 16-in. mortar has been adopted, but 
none as yet have been constructed. 

7. Have ani/ of these mortars chambers t 
Yes, the 24-pdr. Coehorn. 

8. Whnt form of chamber has it t 

That of a frustum of a coue, superior diameter, 3 
inches, and inferior, 2 inches. 

0. What is a chamber tf this form called t 
A Gomer chamber. 

10. Describe the bore of the other mortars. 

It is a cylinder terminating at the bottom in a semi- 
ellipsoid. 

11. What is the form of these mortars f 

The breech is hemispherical with a ratchet cast on it to 
give elevation and depression by a lever acting in tlie 
ratchet, the chase is cylindrical, and the trunnions, instead 
of being attached to the breech as in the Coehorn and 
other old pattern mortars, are opjiosite the centre of gravi- 
ty, thus doing away with preponderance. 

12. H 010 are mortars designated f 

Usually by the diameter of the bore in inches. 

13. How are mortars mounted f 

* See Note to the answer to question IX }vige 9. 
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The 2i-pdr. Coehorn on a bed of wood, the others on 
beds of wrought-iron. 

14. What is the object of mounting mortars on beds in 
preference to wheel cai ria<ies f 

On account of the high elevation at which they are 
usiiially fired, when tlie recoil, instead of forcing the piece 
backwards, tends to force it downwards, and this tendency 
l)ecorae8 so great at the higher angles that no wheel-car- 
riage could long sustain tlie shock. 



WEiaETS XSD DIMBN8IOK8 OF HOBXAB8 AKD UOBTAB BEDS. 





Sea-coast 


Siege. 


M 

3" 


3 

3- 


2. 

s- 


j lo-inch. 


S-inch. 


C , 

iTU 
.3 ^ 


do. beds, do 

Entire length of each mortar, in 




1712c 
4140 

54.6 

2.7 


7300 
2456 

47-5 

3-25 


1900 
'313 

28.00 
2.05 


lOIO 

900 
22.00 
2.00 


164 
132 

16.32 

4-2.5 


Length of bore of each mortar, in 








Semi-axis of ellipsoid (bottom of the 




9,00 


7.50 


7.50 


6.00 









* Exclusive of cliamber. 



15. What was the Ephouvette, awl for what was if 

»iedf 
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It was a small bronze mortar, its chamber being a 
cylinder whose diameter was 1.5 inches, used for determiu- 
ing the relative st'ength of gunpowder. 

16. To what purpoie was a stone-7noriar applied f 

To throw stones a short distance, from 150 to 250 
yards ; and also 6-pr. shells from 50 to 150 yards. 

Note. —The firin,<? of 6 or 12-pdr. shells from mortars of 
large calibre supersedes the u^e of the tftone-mortar. To 
fire these shells from such mortars we emplov a strong tub or 
half barrel, provided with two strong rope handJes, and with two 
additioniU bottoms, to the lower of which a block of light, dry 
wood, of the diameter and length of tlie bore, is nailed, the end of 
the blotrk next the cbarge being covered with sheet iron. The fazes 
of the shells are cut, driven, luicapped, and the shells placed in tiers 
in the banel, the fuzes turned down. Tlie last tier is covered 
over with hay, which is ranmied to keep tlie projectile in plm'«. 
After the charge of jwwder is put in tlie mortar, and the proper 
elevation and direction gi\ en, the iMvrrel or tub, loaded, is raised 
by the handles, the block wiped dean, and introduced into tlie bore 
and set home. 

17. In what rmmner were the stones disposed in this 
: mortar f 

They were put into a basket fitted to the bore, and 
placed on a w^oodeu bottom which covers the mouth of the 

.chamber. 

18. WJtat me is made of Cnehorn morfnrsf 

They are fired either from behind entrenchments, like 
other nioi'tars, or they may accompany troops in effecting 
.lodgments in towns and fortified places. 

19. Wknt kind of projectiles are thrown fnm mortars t 
Shells, fire-balls, and carcasses. 

20. Hew rapidly may siege mor.'ars he Jiredf 
Twelve times per hour usually ; and ij; case of need 

with greater rapidity. 
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PABTI. SECTION V. 

SEA-COAST ARTILLERY. 



1. What pieces constitute our sea- oaxf nrtUlery f 

* 13, 15 and 20-iii. smooth bores ; * 10 and 12-iu. rifles, 
and 10, 13 and * 15-in. morUrs. 

Note. — The 24-pdr. flank defence howitzer, ajthmigh no longer 
belonging to the sysUm (see Note at bottom of page t);, is still em- 
ployed ill several of our forts ou the seaboard. 

2. How are sea-coast pieces mounted f 

On barbette, casemate and flank casemate carriages ; 
and the carriage upon which the mortar is mounted — 
called its bed. These carriages do not subserve the pur- 
pose of transportation, 

3. W/iot disposition should be made rf heavy rijle and 
smooth bore cannon in a fortijicatiunf 

The heaviest rifle cannon should be placed on the 
salients and flanks having an enfilading fire on a channel. 
Heavy smooth bore pieces should occupy the curtains and 
faces "which beaa* directly on the channel. 

4. How is the 2i-pdr. Jlank defence howitzer employed t 
In the defence of the ditches. Singly or double 

shotted canister should be fired from it. The Gatling gun 
hds been recommended as a desirable auxiliary in 
special cases. 



* See NoTB to the answer to question 13, page 9. 
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5. 3Iay Jield pieces he vsefully employed in a /oj tifica- 
fion f 

Yes ; particularly the 12-pdr. , to prevent a laiifling, or 
to fire in close engagements iit the rigging and boats of 

vessels. 

6. What linds of fire are mostly employed f 

Direct, vivo het and pluiiffinff tiros. 'J'he first should 
be used when the .suiface of the water is rough, and the 
acciu'acy of the rebound cannot be depended on. In aim- 
ing at a vessel with direct fire, the piece should be pointed 
at the water line . 

7 . W/mt iS ( onsidered the vm ge of effective direct fre f 
About one mile and a quarter. 

8. W/iqi is intend' d to be effected by sea-comt mortars f 
To striEe the decks of vessels, penetrating to the bot- 
tom and caitsiug them to sink. 



PARTI. SECTION VI. 

SIEGE ARTILLERY. 

1. What pieces constitute our sieye artillery t 
4^in rifle gun ; 8-iii. howitzer ; 8, 10-in. and 24-pdr. 
Coehorn moAars. 

NfiTK. — The Parrott .?0-pdr. (4.2-ln ) rifle gun so extensively 
employed in onr service, is not a regvlation yiui, and does not, von- 
equeutly, belong to our siege system. £For description ol this giin 
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2. H to are siege-gum mounted f 

Uiiually ou tiavelling-cmiages, with limbers. 

3. Of what number and kind of pieces is a siege'trcun 

composed f 

Tliis mast altogether depend on circumstances ; but 
the following general principles maybe observed in assign- 
ing the proi.)ortion of different kinds and calibres, and the 
relative quantity of other supplies, for a train of 100 

pieces : — 

Guns. About three-fifths the whole number . . 60 
lIowiTZEBS. One-fourth 2a 

Mortars. ' ' ' H 

I o-in. siege ...... o 

CoKHORX MoBTAKS. In addition to the 100 pieces . 6 

CARRIAGES. 

For guns and howitzars, one-fifth spare . . . 102 
For 10-in. mortars, one-sixth spoi'e . . . .14 

For 8-ir.. mortars .4 

Mortar-w if/om, 1 for each 10-in. mortar and bed, 

and for three 8-in. mortars and beds . . .14 
Wagons for transporting implements, intrenching 
and miners' tools, laboratory tools and utensils and 
other stores, each loaded with about 2,700 lbs., 

say . . .140 

Car/s (carrying balls, &c., on the march) . . .50 
Park battery-wagons, fully equipped . . .28 

Park forges, in ly equipped 8 

Sling-carts, large 5 

'* hand ....... 4 
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For each gim and howitzer, with its caniage . . 8 

" Spare gun-carriage 6 

" Mortar- wagon . . . . , .8 

" Battery- wagon 6 

" Forge fl 

♦« Cart 2 

" Sling-cart, large 2 

Spare horses 1-lOth 



Total, about 1,900 horses. 



PROJECTII.ES AND AUMCXITIOX. 



For Gctns.- 



* Solid shot, 1,000 to each piece. 
Grape and canisters strapped, 20 rounds to 
each piece. 

Spherical-case strapped, 30 rounds to each 
piece. 

, Shells, 40 rounds to each piece. 

! Shells, 800 to each 8-in. howitzer. 
Canisters strapped, 5 to each. 
Spher. case strapped, 20 to each. 
600 shells to each 10-in. 
800 " " 8-in. 

200 " " Coehorn. 
Gunpowder, in barrels. 300,000 lbs. 

Computing for each 4^in. solid shot about one-tenth the 

weight of shot. 
" " shell, gra]>e, canister and case, one- 

tenth the weight of shot. 
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including 
charge of 
shell. 



Computing for each round of howitzer am- 
munition, 5 lbs. 
" " round of 10-in. mortar 

ammunition, 7 lbs. 
" round of 8-in. mortar 
ammunition, 3 lbs. 
" " round Coehoru mortar ammunition, 

^Ib. 

4. What is the best position for guns in order to make a 
breach f 

On the glacis, within 15 or 16 feet of its crest ; but if 
the foot of the revetment cannot be seen from thence, the 
guns must be placed in the covered-way, within 15 feet of 
the counterscarp. 

5. In what maimer »kmtld the Jire of siege-guns be con- 
ducted in order to form a breach f 

1st. Make a horizontal section the length of the de- 
sired breach along the 8car|.), at one-third its height from 
the bottom of the ditch, and to a depth equal to the thick- 
ness of the wall. 

2d. Make vertical cuts through the wall, not further 
than ten 3'ards apart, and not exceeding one to each piece 
of ordnance, beginning at the hoiizontal section and 
ascending gradually to the top of the wall. 

3d. Fire at the most prominent parts of the masonry 
left standing ; beginning always at the bottom and gradu- 
ally approaching the top. 

4th. Fire into the broken mass with howitzers until 
the breach is practicable. • 

6. Hoto long would it take to viake a breach of 20 to 30 
pards in length ? 

The time required to make a breach depends on the 
size of the breach to be made, the material of the scarp. 



it 
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file number ©f gxtns, &c. For a breach of 20 to 30 yds. in 
leoj^th, at 40 yds. from tlie iMUiteiy, 1500 shot of large 
calibre -will be required, but when the battery is at a 
greater distance, a greater number of |>rojectiles will be 
necessary, on account of the diminished accuracy and 
penetration. Thus at 500 or 600 yds. 9000 to 10,000 m»v i 
be needed. 

7. How many discharges can an iron gun sustain f 
An iron gun should sustain twelve hundred discharges, 
at the rate of twelve an hour ; but whatever may be th« 
rate of fire, it is deemed unsafe after that number of dis^- 
charges. As many as twenty an hour have been made foE 
sixt^fl consecutive hours. 

Note.— Experiments at Fort Monroe, Va., piove this to be a 
safe estimnte of the nnmber of disohargea an iron can sustain, 
as two new motlel 10-in. polurabiads were fired, with charges otli 
and 18 llwi. of powder, nearly 4000 tiraes each. One of these pieces 
was cast hollow and the other solid under the direction of Captain 
Rodman of the Ordnance. In consequence of the action of the 
elastic force of the gases, due to the coml)Uf$tion of the powder, in 
enlarging:; tlie vent, the pieces bad new veuts bored in them some 7 
or 8 times. 



PART I. SECTION VII. 

ON FIELD GUXS AND BATTERIES. 

1. What pieces constitute our Field Artilleiyf 
3 and Si-iu.'rifle guns; *^in. and *l-in. Gatling; 
and the 12-pdr. smooth bore. 

•These calibres, by a recent decision of the War Dejiartment, 
are to be superseded by one of .45-incli, the same as that of the new 
dfle mnsket 



NoTR—The la-pdr. monntaia howttxer was fonneriy daased as 
a field {Hece, but iu the new Field Artillery tactics it in discai'ded 
as such, the model for the 3J-in. giin was adopted in ISTO. It is 
to be iniide of wtonght iron or bronze. No poi'ticuUu-t at l&is guu 
hare Ixwtt given. 

2. What proportion of artillery should be allotted ts an 
army in the field f 

The proportion of arfiillery to other troops varies gen- 
erally between the limits of one and three pieces to lOOO 
men, according to the strength of the army, the character 
of the troops composing it, the strength and character of 
the enemy, the nature of country whicli is to be the 
theatre of the war, and the character and objects of tJie 
war. 

The army commanded by the Archduke Charles in. the campaipn 
of As{)em, Esling and Wa^tram, consisted of 125,000 men, to whom 
were attached eighteen batteries of brigade, thirteen of position, 
and eleven of horse artillery, bein^ a proiwrtion of one piece to 2ij0 
men. The French army for the invasion of Russia consisted Of 
400,000 infantry, f)0,000 cavahy, and 1200 cannon— one piece to 
383 men. Geu«na Dombrowslfi's division of (iOOl) men on the 
Beresina in 1812, liad twenty cannon — one piece to 300 men. The 
Prussian contingent under General D'Yorck,pf the grand French 
army for the mvasion of Jiussia, was 20,000 men and sixty amnott 
—one piece to 333 men. In 1813, Napoleon had one hundred and 
forty camion to 30,000 men— one piece to 214 men. lit 1815, his 
army consisted of 130,000 infantry, 20,000 cavalry, 300 cannon— one 
piece to 500 men. Marshal Beresford, at the battle of Albuera, 
had 2i),000 men and tliirty-two cannon— one piece to J)06 men. 
Marshal Soult, in the same action, had 23,000 men and forty 
cannon— one piece to 575 men. Tlie French armies united on the 
Tormes, in 1812, amounted to 80,000 men and two hundred cannon 
— one piece to 400 men. The British army in the great Hami)- 
shire csimpaign, 1871, consisted of 30,233 men and ninety cannon 
—one piece to 325 men. 
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■ 8. Wikatiaajield-htttteryt 

A certain number of pieces of artillery so equipped aa 
to be available for attack or defence, and capable of ac- 
companying cavalry or infantry in all their movements iu 
the field. 

. 4. HoiB mnny pieces are allotted to a Jield-baltery f 
Four guns for instrtiction or for the march, or in a state 
of preparation for active sere ice, and six for tear. 

5. How it Jield or light artillerif divided t 

Intp 3founted Artillery which usually serves with in> 
fan try, and Horse Artillery, whidi ordinarily serves witi^ 
cavalry. 

Note.— The /<x)(, or heavj/ artillen/ of an army In the field, con<» 
siets of such artillery troops as man the guns of position and the 
siege train, and of those which escort aujl giiard the aminunitioD 
and snpply traius of the artillery. 

6. In what respect does a battery of horse artillery differ 
from one of mounted artillery t 

The main difference consists in the cannoneers in a 
battery of horse artillery beina; mounted ; in rapid evolu- 
tions of mounted artillery they ai'e conveyed on tJie car- 
riages. 

7. What is th" composition of a motjntep battery on 
the war establishment f 
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Kind of battery. 



i2-Pdr. 



( 1 2-pdrs. mounted. 

Caissons « ,. .. 

Travelung Forges.... 
Battery Wagon 



Whole No. of carriages with a battery. 



12 
I 
I 



Ammunition for 
6 pieces. 



' Solid ^ot. ...... 

Canister 

Time shell . .. .. 

SheU 

Peratssion shell. 
Case 



Total No. of rounds. 



288 
96 



96 

"288' 



768 



Draught horses. 



' 6 to each carriage . 
Spare horses, i-i? 

Total.... 



120 
10 

13° 



Note. — Horse batteries on the war footing haxe four gnus. A 
battiery of Gatling guns has from six to ten pieoos. No. of solid 
shot for each J-in. Gatling gmi is 10,200, and for each 1-iu. Gatling 
giin is 2592. Ammunition is issued from the Arsenals, preimred 
for immediate use, and is packed in boxes, which are painted on 
tlie outside different colors to indicate the contents. Those for solid 
shot are painted olives for shell, black; for case shot, fvd( iot 
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canister, liffht drab. The kind of ammunition is marked in whita 
letters on each end. The place and date of fabrication are marked 
on the iuidde of the cover. Tlie paper caps fw shells are stained 
bktdt ; ior spherical case red ; for siiot not colored. 

8. What is the composition of a battery of mountain 

howitzers t 



Howitzers 6 

Gun-carriages .7 

Ammuuitioii-chests 36 

(48 rounds for each howitzer.) 

Forge and tools, in 2 chests 1 

Set of carriage-makers' toois, iu 2 chests ... 1 

Pack saddles and harness 33 

Houses or mules . .... . , 33 

9. What composes the Field-Pauk ? 

The spare carriages, reserved supplies of ammunition, 
tools, and materials for extensive repairs, and for ranking 
up ammunition, for the service of au arn>y in the field, 
form the Field-Park, to which should be attached also the 
batteries of reserve. 

10. W/iat determines the quantity of such supplies? 

It must depend in a great measure on the particular 
circumstances of the campaign. 

11. IJow is the ammunition which cannot he transported 
by the batteries carried ? 

With the park ; in caissons, or in store-wagons. 

12. J)o any other carria(jes and stores form part of th» 
Field-Park f 

Yes; spare gun-carriages, one to each field battery, 
Travelling Forges, > ^^^^ ^^^^^ 
pattern Waqons, \ 
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Harse-shoes and nails, f boxes. 



Spare spokes, 50 to each battery, 
Spare fellies, 20 to each batteiy, 

Spare harness, ) in 



iu store wagons. 



Gunpowder, saltpetre, sulpliur, cliarcoal, laboratory paper, 
percussiou-caps for small arms, friction primers for can- 
non, stuff for cartridge bags, woollen yarn, cotton yarn, 
glue. 

l:J. Are nriy other nieces ever useA for field service f 
Yes ; sometimes the 4^iu. siege gun, and the 8-in. 
siege howitzer. 

Note. — Tlie 20-iKlr. Parrott gun was used (hiring; the war of the 
relielliou as a heavier field gun as well as for batteries of position. 

14. For what particular seru ice are the different pieces 
most suitable f 

The siege pieces for batteries of position; the field 
pieces for foliowiug the movements of infantry and 
cavalry. 

Note. — These siege pieces should be placed on the weakest 
points of a line, and ou heijihts which either form a key to the 
position, or from whence the greatest and longest continued eSect 
may bo produced. 

15. What are the peculiar advantages of Horse Artil- 
lery f 

Possessing, from their lig!iter construction and 
mounted detachments, much greater locomotive powers 
than other field-batteries, they are especially adapted for 
following the rapid evolutions of cavalry, for sudden at- 
tacks upon particular points, and for supporting the ad- 
vance or covering the retreat of an army. 
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16. How is a yield gun imunted t 

Upon a four-wheel carriage, which answers for its 
transportation as well as for its service, similar to a siege 
carriage, but lighter, and the limber carrying an am- 
munition chest. 

17. Where shon'd a battery be placed before the com- 
mencement of an action ? 

As much as possible under cover, by taking advantage 
of banks, hollow-ways, buildings, woods, &c. 

18. Is it advisable to move a battery at once into position 
in the field f 

No ; but if unavoidable, it should be masked as much 
as possible until ordered to open its fire. 

19. Jlow should a batter;/ be maakedf 

If practicable, by covering it with cavalry, in prefer- 
ence to infantry, as the former does it more effectually, 
and is sooner moved out of the way. 

20. In commencing an action^ how should the fire of a 
battery be direc ed f 

When the enemy is in line, the fire should be directed 
over the whole line, and not upon the real points of attack; 
but when in colunui, ready to advance, it should be con- 
centrated upon the real ix)ints of attack. 

21. How should batteries he placed in relation to the 
troops with which Ihey are acting f 

Upon the fianks of a line, but at such a distance as not 
to impede its movements, and at the same to be unfet- 
tered in their own ; the artillery may thus represent the 
faces of a bastion, and the line of troops the curtain. 

22. Is the front of a line <f troops an advantageous posi- 
tion for a field-battery f 

On the contrary, it is the worst possible, as offei ing a 
double object to the enemy's fire, and greatly obstructing 
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the movements of the troops ; while a position in rear is 
nearly as bad, as the fire might seriously injure, or at 

least, greatly disquiet them. 

2;3. In supporting an attack what precautions are neces- 
sary f 

The battery should be carefully kept clear of the in- 
tended line of march of our own troops, and such points 
occupied as may afford the greatest annoyance to the 
enemy. 

24. How should batteries he disposed with regard to the 
enemy's troops f * 

Generally so as to secure a cross fire on his position, 
and on all the ground over which he moves to the attack, 
eiuieavaring to take him at all times in the direction of his 
greatest dimensions; that is, obliquely or in flank when iu 
line, and in front when formed in columns. Moderate 
heights, commanding as much as possible the surrounding 
coiuitry, should always be taken advantage of, but not 
such as may prevent operations in advance if requir<}d. 

25. Is it imperatively ne essary to confine positions for 
Jii. Id-batteries to the Jlanks of a ling f 

When, from particular circumstances, the front of the 
army is too extended, and unavoidably divided into two 
lines, it may become necessary to place one or more bat- 
teries in the centre, if those on the flanks are unable to 
sweep the whole front ; but gi-eat care must be taken not 
to impede the advance or retreat of the troops when re- 
quired. 

26. Should the fire of field batteries be carried on at the 
same uniform rate f 

Certainly not ; the destruction of the enemy being the 
object, it follows that at distant ranges, a greater degree 
of care is required in pointing the guns ; tne fire is slow 

5* 
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and steady, and increasing in rapidity as the enemy ad- 
vances, without however impairing its precision- 

27. Should the fire of fieid-batteries be carried on in 
salvoes or otherwise ? 

Never in salvoes ; but in a regular manner, well sus- 
tained, and with distinct intervals between every round, 
commencing slowly, and increasing in rapidity as the 
range diminishes. 

28. Is the fire of latteries more efficacious when dis- 
persed than when concentrated? 

The eiTects of the fire will be in proportion to the 
puniber of guns brought together, and therefore, in order 
to strike a decisive blow, this should at once be done. 

29. What projectiles are used with field guns f 

With the 12-pdr., solid shot, shells, spherical case and 
canister ; with the 3-m. gun, solid shot, canister, time shell, 
percussion shell and case ; with the ^in. Gatling, solid 
shot ; and with the 1-in. Gatling, solid shot and canister. 

30. At what distance from the enemy should the several 
kinds of projectiles be employed with field battery pieces f 

Solid shot from 350 yards and upwaids ; spherical case 
from 500 or GOO up to 1000 yards, although it may be 
used within the first range ; and canister within 850 yards 
or up to 400 against extended formations, the rapidity of 
its fire increasing as the range diminishes. Within 200 
yards, two canister projectiles with a single cartridge do 
most execution . 

31. Upon what dees the kind of projectile to be used de- 
pend f 

Upon the cliaracter of the object fired at. Percussion- 
shell is employed against troops in line or column, and 
against artillery; in opening fire, it is always used to get 
the range, the puft of smoke from the explosion of the 
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projectile, showing the exact striking point. Ths lime- 
shell, or shell with the time-fuze, is used against earth- 
works, buildings, block-houses, shipping, and combustible 
materials ; the fuze is cut long. Case-shot is chiefly used 
against troops, and should burst from 50 to 75 vards in 
front of the object, and from 15 to 20 feet above it. 
Neither shells nor case should be fired at rapidly advanc- 
ing bodies, as for instance, cavalry charging. As batteries 
can no longer move up to shoi-t range of troojps and open 
fire with canister, its use offensively is entirely ended. 
On the defensive, it will oftenest come into play in repel- 
ling charges, and assaults upon earthworks or fortified 
positions. Solid shot is employed for percussion and pene- 
tration; with rifled guns it may be dispensed with, Case- 
shut without fuzes or with fuzes uncut, being used in its 
stead. When necessary to fire over otlier troops, solid shot 
or shell (preferably percussion), should be used; case or 
canister never. 

32. For what are GatUng batteries best suited? 

For defensive operations; in action they are posted, 
as a rule, lo defend important positions of tiie lini ; )tfen- 
sively, in attacks of intrenched works, etc. , when they can 
fire over the asnau ting columns, they may be used to 
silence the enemy's guns at the mojneut of attack, and to 
cover the retreat of the assailants, if driven back. If 
practicable, these batteries should be always posted uiider 
cover. They are peculiarly fitted for the defense of in- 
trench ie:l positions, villages, roads, defiles, and bridges; for 
covering the embarkation or debarkation of troops, or the 
crossing of streams. They should be employed for ordinary 
stret t-fighting. 

S'6. What number of rounds can he fired from a 3-in.,. 
or 12-pdr. in a minute t 



Two solid shot or case, or three of canister. 

34. WAt/ are more roundt of canister fired ia a mimUt 
tfian of soiwi shot or ease f 

Because -the latter are fired at greater distances tlian 
canister, and require the piece to be carefully aimed, thoa 
requiring more time. 

35. What u! the smallest number of guns that moff with 
safety be employed in the face of an enemy f 

Never less than two, ia order to secure a oontinaous 
fire and mutual support. 

36. Is the practice of employing field-batteries against 
those of the enemy recommended t 

Only under peculiar circumstances; as for instance, 
when his troops are well covered and his guns exposed, or 
their fire very destructive. 

. Their fire should be directed principally ajjainst columns 
of attack, and masses, or upon positions which are intended 
to be cai-ried. 

87 In what time could a battery come into action in the 
field f 

It could come into action and fire one round in 25 sec- 
onds, timing from the order '« action front," to the discharge 
of one piece. 

38. Suppose cavalry to be advancing to attack infanliy, 
and first observed at the distance of a mile, passing over the 
first half mile at a trot; the next quarter of a m'de at the 
manoeuvring gallop, and the remaining distance at an ««- 
creased gallop, terminating witJt the charge; occupying 
altogether about six minutes: during the last 1500 yards oj 
their advance how many rounds per piece might a battery 
fire in that time f 

Eleven raunds with effect, thus : 
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From 1500 to 650 yards ... 8' 32"— case ... 7 

'« 650 to 350 0' 48"— solid shot . . 2 

'< 350 to close quarters . 0' 34" — canister . , 2 

39. What number of rounds could a battery fire against 
infantry^ supposing them to pass ooer 1300 yards in about 16^ 
minutes f 

Thirty-six rounds with effect, viz. : 
From 156o to 650, quick step 9' 45" — case . . 10 
" 630 to 350 " 3' 50"— solid shot . 7 
»' 350 to 100 " 2' 30"— canister. . 8 

100 to close 5 double time (.(V 40"— can 2 
quarters. ( and the charge, y " 

40 Should the enemy attempt to force the passage of a 
river, what is the best position for fxrtillery to oppose itf 

Wherever the best cross fire can lie obtained in order 
to obstruct and harass him as much as prssible; and if he 
has succeeded in passing over any portion of his troops, it 
should be directed against their formation. 

41. When the enemy is making the passage of a river in 
retreat, where should your guns be pouted f 

In such a position as to bear upon the batteries that 
cover the retreat, and also upon his bridges. 

42. In forcing the passage of a river wTuU is the most 
advantageous position for artillery f 

The bridge being generally laid in a re-entering angle, 
batteries should be jKJsted on each side of the bridge, 
and xar enough from it to secure a cross-fire on the oppo- 
site bank. 

43. Should the indiscriminate expenditure of ammunition 
be permitted in the field during action t 

Upon no account; ammunition should at all times be 
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oarefully husbanded, particularly a,k the commencement 
of aa action, as the want of it at the close may decide the 
fate of the day; it sliouid also be spaxingly used in 
skirmishes and minor affairs, especially wlien at a dis< 
tauce from supplies, or ia anticipation of a general action. 

44. When should the reserve he employed f 

When a particular point of the line requires additional 
support, a favorable position is to be seized, an impression 
has been made on the line by the enemy, a forward or re- 
trogade movement is in contemplation, or when a deter- 
mined attack is to be made on him, then the reserve should 
come up and take part in tdie action; and it is of the 
utmost importance that Uiis should be done as expedi* 
tiously as circumstances will permit. 

45. Where should thf. reseroe be placed previous to an 
engagement f 

In rear with the second line, out of the range of shot, 
and as little exposed as circumstances will admit, but 
always in such a position as to have ready access to the 
front or rear. 

46. Should guns be lightly abandoned before an enemy f 
Never until tifie vbht last kxthemitt. An artillery- 
man must never forget that his gun is his proper arm; 
that here lies his strength; that here is his post of honor 
and duty; also, that the last discharges are always 

THB MOST DESTROCTIVE, and MAY POSSJBLV INSURE 
THJE SAFETT OF THE WHOLE ARMT, OB TPBX THK TIDE 
or VICTORY IN THKIR FAVOR. 

47. What is the posUion for cavalry when placed in sup' 
port of a baflen/ f 

On its flank, about the distance of 100 yards, and as 
much concealed as possible. 
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POINTING GUNS AND HOWyTZEKS. 

1. What is meant b;/ the term voiKTi'SQ a piece t 

To point a piece, is to give it such a direction and 
elevation, or depiession, that the projectile may strike the 
object. 

2. When a projectile is fired from a piece, by how manj 
forces is it acted onf 

By three — Ist. The impulstTe force of the powder 
which urges it forward. 

2d. The resistance of the air, which tends to stop it 
3d. The force of gravity, which causes it to descend. . 

3. Why is it necessary to gioe a certain degree of eleva- 
tion to a piece f 

Because a projectile describes under the action of the 
above forces a curve called a trajectory, which is situated 
below the prolongation of the axis of the piece, the extent 
of its departure from this line increasing with the time of 
flight. Tberefoi*e, the more distant the object, the greater 
must be the elevation to enable the projectile to reach it. 

4. How is the direction given to a gun or howitzer f 
By directing the line of metal upon the object. 

5. Hoio is the elecation or depression given ? 

The ele%'ation or depression, which depends upon the 
charge, the distance, and the position of the object above 
or below the battery, must be ascertained from tables or by 
experiment, and the proper degree given by means of in* 
struments. 
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G. When wilt the object be struck hy merely directing the 
line of metal upon it f 

But in one case, — 'when it is at point-blank distance. 

7. How must the line of metal be directed for all ranger 
less than the. point-blank range, in order to strike Ut 

So as to pass below the object. 

8. Give a simple rule for fi> ing at objects within point- 
Hank. 

Add to the point-blank ransrs the difference between 
it and the required range, set ths scale to the elevation 
corresponding to this sum, as sliown by tables of firing. 
Then aim the gun directly at the object; now apply the 
scale, and observe where the visual ray of the scale, or line 
of sight or aim strikes the ground, and having noted this 
point, aim the gun directly at it. 

Reasons for this rule. When the gnn is aimed directly 
at the object, the elevation t.< too great by that to which the 
scale is set. The line of sight or aim of the scale there- 
fore determuies a point on th3 ground conesiwiiding to 
the required depression. This supposes the elevation to 
increase uniformly with the range, and the rule gives only 
approximate results. 

Likewise, if the elevation be lea? than can be determined 
directly by tlie breech sight (as for instance, if the lowest 
mark on the scale be 2°, and the desired elevation be ^''), 
flight the piece at the lowest degree on the scale, then add 
to this its excess over the required elevation, run the slide 
up to this number, and note the point or object on the 
ground which the new line of sight strikes, then run the 
slides back to the lowest degree on the scale and aim at tlie 
point last obtained and we have the desired eleration. 

9. How mmt the line of metal be directed for ranget 
grea'er than the point-blank range, in order to strike it f 
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Above it. 

10. When the line of metal passes over the object, what 
instruments must be employed fur giving the proper eleoation? 

The gunner's quadrant, or the breech-sight. 

11. How is the quadrant used f 

After the direction has been given, the quadrant is ap- 
plied, either by its longer branch to the face of tlie piece, 
or this branch is run into the Jbore parallel with the axis, 
or it may be applied to the upper surface of the lock- 
piece, making the allowance due to its inclination with tlie 
axis of the piece, which ought to be previously determined, 
and the elevating screw turned, or the quoiu adjusted, 
until the required degi-ee is indicated. 

12. How is the b. eech-sight used? 

It is first set to the elevation corresponding to the dis- 
tance as given by tables of ranges ; it is then applied to 
tlie highest point of metal on the base- ring, or placed in 
the socket on the breech, and by the elevating screw, or 
quoin, the notch of the breechnsight, the highest point on 
the swell of tlie muzzle or fi'out sight, and the object, are 
brought in the same line. 

13. What is a line thus determined called f 
All artificuvl line of sight. 

14. In the absence of instruments, how may the elevation 

be girenf 

By placing one or more fingers of the left hand upon 
the base-ring, perpendicular to the axid, and using them 

as a breech-sight. 

Note.— In practice, it is well to fire two or three shots to de- 
termine the rauge expeilmentally, as it is affected by divers causes 

15. Should the line of metal be always directed in the ver- 
ti al plane passing through the object 1 

ISo ; as in practice there ai*e circumstances (as, for iu- 

6 



Btance, » strong wind blowing across the field of fire) which 
Will cause a ball to deviate from this plane, it follows that 
k» strike the object, in such a case, the line of metal must 
be directed to its right or left ; the gunner judging of the 
distance by observing the striking of the projectile. 

Note.— The excentricity of a ppljeriwil projectile caiipes it to dei- 
viate. If tlie projectile be so placed in tlie bore that its centre of 
gravity be to the right of the axis, tlie deviatiou will be to tlie right: 
If to the left of tlie axis, the deviation will be to the left ; if placed 
above, the rtuige will be increased, and if below, diminished. The 
rotation of the earth on its axis is another canse, arkiing: from the 
fact that points of the eartli's siuface not in the same parallel of 
latitude have diflferent rotary velocities, and that a projectile carr 
Ties with it the velocity of the point of departure. It is fonnd that 
a projectile, from this canse, will deviate to the right, in the nor- 
tlieni hemisjihere, no matter in what direction it is fired, the dis- 
tance dencnduig on the latitude of the place, and on the ranjje and 
time of flieht A 12-inch shell of 200 lbs. weight, fired nnder an 
an<;ie of 45°, and having an initial velocity of fJOO feet, will deviate 
15 to 20 feet to the right of the object Kifie-projectiles have a de- 
viation peculiar to thenuielves called drift, which is a constantly- 
increasinfr divergence from the plane of fire, in the direction of tlie 
twist of tlie grooves. If the bore be grooved with a right-handed 
twist, so that the projectile rotates from left to right, the drift is to 
the right ; if the twist be left-handed, the drift is to the left The 
twist being right-handed in all rifled guns in oni service, the devi> 
iition due to drift is corrected by pointing more or less to the left, 
depending upon the range. 

16. Is the line of metal a permanent line under all circum- 
ttanees f 

No ; in batteries for garrison and sea-coast defence, 
where the platforms are fixed, the line of metal may ba 
fionsidei-ed as nearly permanent ; but with siege guns, 
which are mounted on travelling carriages, the wheels of 
which are liable to vaiy in position from unevenness of 
l^oand, or unequal settUug in neyiiy constructed plafcfoi ms, 
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this line is constantly cliann^njef. It approximates the 
higher wheel in proportion to the difference of level be- 
tween the wheels ; .md hence, to secure the greatest accu- 
racy of fire it must be frequently verified ; the old marks, 
it' not found correct, should be erased and uew ones sub" 
stituted. 

17. When the notches or sights, which are sometimes made 
upon the base-ring and swell of the muzzle in field guns, for 
a rnbig the piece are used, how w the error of direction rem- 
edied when the wheels are not in the same level f 

The 1 iece must be aimed more or less to that side 
which corresi>onds to tlie higher wheel, according to the 
inclination. 

Note— For instance, supposing the left wheel to bo the higher 
wheel, the marked line o/sif/ht jn'olonged passes to the left of the 
veitical plane of fire, and if the piece he auned by that, the ptojeo- 
tile would go too far to the right, or ou the side of the towei wheeL 

18. When the elevation or depression has once been ascer- 
tained for any given distance, how may the firing at that dis- 
tance be facilitated f 

By noting some point on the elevating screw or quoin ; 
adjusting some fixed measurement from a point on the 
stock to another point on the under side of the breech ; 
or by a chalk mark drawn across the face of a trunnion 
and its corresponding cheek. 

19. When firing either within or beyond point-Iilank range, 
may remarkable points on the ground be taken advantage of, 
in order to furnish an object toaim atf 

Yes ; some fixed object may often present itself wrhich 
will serve as a point upon which to direct the line of metal. 
No means should be neglected that may tend to secure ac- 
curacy of aim ; for the shot that is tin-own away by care- 
lessness iu pointing, had bftttar not be thrown at all. 
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20. How may precisian of fire be secured at night f 
When a fixed object is to be fired at by night, the piece 

should be directed daring the day, and two narrow and 
well-dressed strips* of wood laid on the inside of the 
wheels, and two others outside of the trail of a siege car- 
riage, and nailed or screwed to the platform. In case of a 
barl>ette carriage, the traverse v heels should be chocked in 
the proper position. To preserve the elevation, measure 
the height of the elevating screw above its \»ox, or take 
the measure between a point on the gun, and another on 
the stock ; cut a stick to this length and adjust the gun on 
it at each fire. 

21. Shou'ff nigJd-firing with GUNS he limited f 

Yes ; it should be liuiited to a small number of rounds, 
as it consumes ammunition to little advantage. 

• To prevent injury to the strips from the recoil, they should be 
nailed at such a distance from the carriase that the space can be 
filled up with a strip that can be lemoredbefore firiiis;. 
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PART n. SECTION II. 

POINTING MORTARS. 

1. What u the general rule for pointing mortnrs t 
First give the elevation, and tlieu the direction. 

Note. — In sea-coast mortars mounted on beds with eccentric 
axles, the dirtction whould be first given ;iik1 aiterw.ards the eleva- 
H'li), the latter would be changed by throwing the eccentric axle 
i)nt of gear. 

2. lli.w is the elevation given f 

The quadrant is applied to the face of the piece and 

the breech raised or lowered, nntil tlie required number of 
degrees is indicated, hy enibaniiig with tlie iron elevating 
bar, through the fulcrum, in the i-atchets of the mortar. 

A. Are the same means employed for g ving mortars 
their direction as those which are used with guns and howit- 
zers ? 

No; because mortars are usually masked from the ob- 
ject to be struck, by an epaulmeut or parapet. 

4. To what are all the methods employed for giving the 
direction to mortars redu< ed f 

To determining practically two fixed points, which shall 
be in line with the piece and tlie object, and sutBciently 
near to be readily distinguished by the eye. These points 
being covered by the plummet, determine a vertical plane, 
which, when including the line of metal, becomes the plane 
of fire. 

6* 
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6. What is the simplest manner of directing Ae mortar f 
By means of poinling-wires. 

6. Describe this method. 

The two fixed points required are determined by j^ant- 
ing two wires upon the epaulnient, one upon its crest, and 
the other about a yard in advance of it, both as nearly as 
possible in the vertical plane passing through the centre of 
the platform and the object. The points being thus estab- 
lished, the direction is given to the mortar, by causing a 
plutumet held in rear of it, to cover the wires and the line 
of metal. 

7. In what respects is this method defective f 

Both in accuracy of aim, and the liability of the 
wires being deranged by the shots of the enemy or by 
other causes. 

8. Give a better method. 

By means of pointing-stakes, by which one of the fixed 
points is establisned upon the crest of the parapet or at the 
foot of the interior slope, and another in rear of the piece. 

Then by a cord called the pointing-cord^ stretched between 
these two points, with the plummet suspended from it, a 
vertical plane is determined with which the line of metal 
is made to coincide. 

9. How are the stakes planted f 

A stake, a foot or more in length, is driven into the 
crest of the epaulment, as nearly as practicable in the 

vertical plane of fire passing through the centre of the 
platform;* sighting by this stake, another long one is 
planted, three or four feet in front of it, in line with the 
object. To this stake the cord is temporarily attached, 

* When the mortar is mounted on a centre pintle carriage, the 
vertical plane passing through the centre of the pintle, the object 
to be reached, and the hue of metal, detenuiues the plane of fire. 



and sti^tched by the first stake, just graeini^ to a point 
OH the ground, one yard in rear of the platform. At this 
jioint a third stake is driven. The cord 18 removed from 
the s - eond stake, which ni;iy now be taken away, and per- 
manently attached to the first. 

10. How is the tnortar directed f 

The cord is sti'etched to the rear stake, and as near the 
muzzle band as possible, with the left hand, while the 
p umniet is suspended against it with the right; or the 
plummet may be attached to the cord, jitst in i-ear of th^ 
mortar. The line of metal is then brought into the plane 
of these two lines. • 

11. Hoa does U appear that the mortar is thus properly 
directed f 

Because the cord, the plummet, and the line of metal, 
are eridently in the vertical plane of fire. 

12. What is done in case the shell should strike constantly 
to the riglit or left of the object t 

The pointing coi-d is shifted to sotne notch on the point- 
ing board, to the right or left, until the shell falls at the 
desired point. 

13. Describe the pointing bo ird. 

This is a piece of wood one foot long, two or three 
inches wide, and one inch thick, having a notch cut iu the 
middle of one side, to fit on the stake and which is gradu- 
ated into equal divisions from its middle. When not in 

use, the pointing cord may be wound on it. 

14. Describe another viude of planting the pointino- 

BTAKKS. 

The mortar being pl-aced upon the middle of the plat- 
form, the gunner mounts upon it, and suspends the plum- 
met iu front of the muzzle, covering the object. VVtiere 
the plummet thus suspended cuts the crest of the epaul- 
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ment, the first stake is driven. A second stake is then 
driven in tlie same line between the mortar and the epaul- 
meut. The pointing cord beiuf» attached to the first stake 
and stretched to the rear, over the point where the phim- 
met touches the top of the mortar, determines the point 
on the ground at which the rear stake is driven. The first 
stake is then removed, and the oord attached permanently 
to the second stake. 

When the object cannot be seen from the raortar, owing 
to the interposition of some obstacle, as a parapet, or a 
hill, two persoiw in sight of each other, one of whom faces 
the mortar, and the other the object, must by successive 
changes of position, place tiiemselves in the vertical plane 
of fire, and at the points thus determined, stakes must be 
driven, one of vrhich will serve as the object. 

15. How may precision of fire he secured (U night with 
mortars f 

The direction is preserved by nailing or screwing' two 
boards to the platform outside of the checks, and the ele- 
vation by drawing a line across one of the trunnions, or by 
ii>sorting a wedge-shaped block of the proper inclination 
below the mortar and the front trauaom or step. 
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PART E 

CHARGES. 

1. What is the charge of a piece of artillery f 
The powder with which it is loaded. 

2. In what manner are the charges of mortars regulated f 
The charges vary with elevation ; or if the elevation be 

fixed at any particular angle, they must be deteruiiued by 
the range. 

3. What are the charges for Jiekl pieces f 
See Table below. 

4. What are the charges for heavy guns and howitzers t 

See Table, page 70. 

5. What are the greatest charges of the sea-coast, siege, 

and coehovn mortal's f 
See Table, page 70. 

6. Wltat charge is used for projecting fire-balls from 
mortars f 

Oue tte^nty-Jifih of the weight of the ball. 
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Piece. 


3-in. 


3-5-in. 


Gatlin;;. 


i2-pdr. 


Half-inch. 


i-inch. 


Powder used 


Mortar. 


Mortar. 


Musket. 


Mortar. 


Mortar. 


Shell. 
Case-shot. 
Canister. 
Solid shot. 


lib. 
lib. 
Jib. 
lib. 




70 gw. 


,75 oz. 
.75 oz. 


2.5 lbs. 
2.5 Iba, 
2.0 lbs. 
2.5 lbs. 
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OBSATEST CRABdES OF SEA'COAST, SIGOE, AXD COKHORy MOBTABfl. 



Seanroast. 


Siege. 


Coehom. 


13-m. 


lo-in. 


lo-in. 


8-in. 


24-pdr. 


- lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


30. 


10. 


4- 


: 2' 


0.5. 
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PAST 17. 

RANG KB. 

1. What is meant hy the range of a piece of artillery f 
The horizontal distance from the muzzle to the first- 
graze of the projectile. 

2. How may the range of a projectile be extended loithonl 

incn asing the charge of jwwder f 

In three raoden, viz. : 1 st, by raising the piece to a higher 
level ; 2d, by ^ving its axis greater elevation ; 3d, by ec- 
centric projectiles, exj>eriineuts having shown that if the 
centre of gravity be jjlaced directly above the centre of 
figure, the range is greatly increased. 

a. Define point-blank range. • 

I'lie distance from the muzzle of the piece to that point 
in a projectile's trajectory where it cuts the prolongation of 
the natural line of sight, a second time, the natural line 
of sigiit being horizontal. 

No rE .—111 the new artillery tactics, the British definition for poiub 
blank range hiu* been adopted, which is "tht». distance from the 
muzzle ti) t!ie first graze when the axis of the piece is parallel to 
the horizontal plane upon which the carriage stands." 

4. Explain by a figui-e, the position of, and reliitions exist- 
ing between the line of sight, the line of fire or axis of the 
piece, and the trajectory, and what the angle of fire, angle of 
•ight, plane offire^, plane of sight, and the point-blank are. 
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A BcF, the line passing through the highest points of the 
b.ase of the breech and swell of the muzzle, or the muzzle 
baud, or the top of the siapht if th^re be one, is called the 
natural line of night. EPcG is the axit of the piece or line 
of fire; the curved line P*^/?, described by the proiictile, 
is called the traje torif, and is entirely below the line of 
fire, in consequence of the action of the force of gravity 
jjiving the projectile a downward tendenc< . The point D 
is the point'blank, and its distance from the muzzle the 
point-b ank range. The angle nf fire is the ancjle included 
o^tween the line of fire and the horizon. The angle of 
sight is the angle AcE made by the line of sight, and the 
axis of th3 piece. Th" plane of fire is the vertical plane 
containing the line of fire. The plane of sight is the ver- 
tical plane containing the line of sight. 

5. Mention some of the causes which vary the point-blank 
range. 

The form of the cannon ; the weight or force of the. 
charge ; the diameter and weight of tha projectile ; and 
the inclination of the line of sight to the horizon. 

6. Why has the form of the cannon an influence on the 
point-blank tange ? 

Because aa the difference between the diameters of th» 



BAKGES. 



n 



breech and muzzle become greater, the angle of sight, liv 
]>=0'cF (see fi;|.) increases, and the point-blank D is re- 
moved farther oft' ; on the contrary, as the diameters ap- 
jiroach to an equality, the point-blank ap!jvoach''S the 
muzzle. If the line of sight be parallel to the axis of the 
l>ore, there will be no poiut-blauk, as the ti'ajectoi-y will be 
constantly below the line of sight. 

7. What iiijluence has the chaiye on the point-blank range ? 
An increase of the charge determines a more distant 

point blank; its diminution producer a contrary effect. 

8. l/oic do the diameter atid weight of the projectile affect 
the range f 

As the ball increases in size and densitjyr, it will over- 
come with more ease the resistance of the air. 

0. Does the inclination of the line of sight to the horizon 
hare much effect on the point-blank f 

Only when tliis inclination is very considerable. For 
any inclination between 0° and 15°, above or below the 
horizon, tha difference may be wholly neglected. 

10. What is the effect on the poinl-blank range of firing 
upwards under a large angle ? 

The action of the weight being nearly directly opposed 
to the impulsive force, tlie trajectoiy becomes compressed 
and the point-blank distance diminishes. The contrary 
effect obtains in firing downwards under a similar angle 
as the weight and the impulsive force then act in nearly 
the same direction. 

11. Whai is the extreme range of a piece of artillery f 
The distance from the muzzle to whei-e the projectile 

finally rests. 

12. For a given velocity what effect has an increase of the 

angle of fire on the range f 

7 
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It increases with the angle of fire up to a certain limit, 
beyond which it diminishes. 

13. What angle gives the greatest range in VACUO? 
Forty-fire degrees. 

14. When wUl this angle give the maximum range in prac- 
tice f 

Only for feeble charges, and very heavy projectiles. 

15. How it the angle of greafestrange in practice affected 
hy a change in the velocity and size of the projectile t 

It seems to diminish as the velocity is increased, and 
as the ball is reduced. It is near!}' 42° for mortars. 

16. Under what angle is a mortar mually fired f 
Under an angle of 45°, and the charge is varied accord- 
ing to the range required. 

Note. — When mortars are employed in firing on inclined 
planes, Dp or down hill, Hhotild the mclinntion be con8i(leral>]e, tlie 
angle of greatest range, instead of being 45°, is 45° + J tlie angle 
which the plane makes with the horizon. Thim to strike an object 
elevated 16° above the plane on which the inoitar rests, the angle 
of greatest nmge would be 46° + 74°=52i° ; if the object was 
depressed 16°, the angle would be 45°— 7i°=;i7i°. 

17. What are the advantages of this practice f 
Economy of ammunition; the recoil being inconsider- 
able, the mortar and its bed receive bat little strain ; the 
ranges are more-unifoi-m, and the effect of a slight error in 
the angle of fire is less than with any other. 

18. Js the mortar ever Jired at any other angle than 45°? 
Yes; sometimes at 60°. 

Note.— In thia case the range is about one-tenth less than that 
due to an angle of 45°. 

19. When is a mortar fired under an angle oj 60°? 
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When the battery is situated very near tlie object as- 
sailed, and it is desired that the shells may fall upon the 
magazines of the besieged. It is evident that the higher 

jiiojectiles are thrown, the greater the velocity they ac- 
Utiire in falling; besides they strike the object more direct- 
ly and with increased violence. 

20. Under what anfj/e were xtone-mortars uxualbi fired f 
Under an angle of (50°. and sometinies of 75°; that, in 

falling from a great hfr'ight, the stone might have the 
maximum force of percussion. 

21. Under whut angle should grenades be thrown from 
mortars f 

About 33°; otherwise they will be buried in. the earth, . 
and their fragments will nt)t be sufficiently destructive. 

22. When a f/uii or howitzer is dimed with the line of 
metui horizontal, what Li the elevation equ<d to ? 

The natural angle of sight or dispart. 

23. How is tlie t Tiie of /light fur siege mortars <it an 
elevation o/io° determined f 

It ig uearli' equal to the square root of the range ii feet 
divided by four. 

NoTB.— The qaotient gives the approximate time in «ecor»i*. 
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KAXGES OF FIELD PIECES. 



Kind of Hece. 



Powder. 



5-in. rifle. 



Lb. 
I 



Pro- 
jectile. 



Dyer 
shell, 
9 lbs. 



Ele- 
vation. 



0.30 
i.o 

••30 

2.0 

2.30 

3-0 

3-3° 

4- 

k 
7. 

8. 

9. 
lo. 
12. 
20. 



a 



Yds. 

2?8' 

4S9 
700 
892 
1070 

1234 
1386 

'53° 
«794 
2031 
2244 
-2441 
.2621 
2788 
3"4 
397a 



B 
H 

Sees. 

0.66 
1.29 
X.91 

2- 53 

3- '2 
3.70 

4.25 
4.80 

6.90 

7.87 
8.83 

9-75 
10.67 

12.43 
17.88 



Re- 
marks. 



■3 g „ « 
— " s 
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»iLKOX8 OT FISLD lflKCEa.~C<mti lued. 



Kind of Piece. 



1 2-pdr. smooth bore 



Powder. 



Lbs. 



2-5 



Pro- 
jectile. 



Shot 12.3 
lbs. I.V 

= 1486 



Ele- 
vation. 



0.15 
0.30 
0.45 

1.0 

1. 15 
1.30 

»-45 
2.0 
2.30 
3-0 

4.0 
5-0 
6.0 
7.0 
S.o 
10.0 



c 



Yds. 

181 

320 

562 
662 
750 
832 
906 
1040 
1158 
1201 

'333 
1521 
1663 
17S8 
iti99 
2000 



Remarks. 



V 



u a 
? S 



H 



7* 
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KAXGE8 OF riELD TiECZS. — Ccmtinued. 



Kind oi Piece. 



la-pdi. smooth bore 



Powder. 



Lbs. 



2-5 



Pro- 
jectile. 



Case, 
11.25 Jbs, 
I.V.= 
»495 



2.5 



SheU, 9 
lbs. 1,V. 
— 16S0 



Eleva- 
tion. 



0.30 

1.0 

1.30 

2.0 

2.30 

3.0 

3-30 

4- 

I: 
7. 

8. 

9- 
ro. 

0,30 
1.0 

'•30 

2.0 

2.30 

3-0 

3-3° 

4- 

5- 
6. 

7. 
8. 

9- 
10. 
1 1. 
12. 



Range. 



Vcls. 

324 
554 
733 
SS2 

lOIO 

1 120 
1218 

'307 
1462 

'595 
1711 

1907 
1992 



367 
590 

70s 
900 
1014 

I H2 

'197 
1274 
1408 
1 521 
1619 
17C6 
1784 
1S85 
1919 
•979 



Time. 



Sees. 

0.77 

1-45 
2.09 
2,65 
2.25 
3.S0 

4.30 
4.81 

5-73 
6,62 

7.46 
8.27 
9.05 
9.82 



Ke- 
niarks. 



0.82 
1.52 
2.18 
2.78 

3.-6 
3.88 

436 
4.84 

6.57 
7.42 
8.19 
8.92 
9.64 

>o-34 
11.98 



g 



•2 



c 

s . 

O M 

3 



8 
G 
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BANGK8 OF THE MO01ITAIX HOWITZEB. 



Kind of Piece. 


Powder. 


Pro- 
jectile. 


1 

Eleva- 
tion. 


Range, 


Time. 


Mount»n Hovrit- 






o / 


yds. 






0-5 


o. 
I. 

2. 

2.30 

3- 
4- 


170 

300 

392 
500 

6j7 






Shell, 9.35 11 
strapped and cha 


2 seconds. 

3 seconds. 






5- 


1005 




1 


0.5 


Sph. case 

12.2 

lbs. 

1 


0. 

2.30 

3. 

4. 


150 

45° 
500 
700 
800 


2 seconds. 

2| seconds. 

3 seco.ids. 



80 



HAND-BOOK OF ARTILI.EIIY. 



m 



<5 . 



RANGES. 
RAXGES OF HEAVY ABTILLETIY. 



81 



Kind 
of Piece. 



4.5 Rifle Gun, 



Powder. 



lbs. 
3.25 



3.25 



lo-in. Rifle. 



i2-in. Rifle., 



Projectile. 



lbs. 
Dyer shell 
weight 25.5 
c.=io49i.4 
l.V.= i303 

feet 



Eleva- 
tion. 



^.ciid Shot 
wf. = 32.5, 

diam. = 
4".45,c. == 

13327.2.1- 
V. = 1280 
feet. 



0.30 

i.o 

1.30 

2.0 

2.30 

3-0 

330 

4- 



6. 

7. 
8. 

9- 
10. 



1.0 

1.30 

2.0 

2.30 

3-° 

3-30 

4.0 

5- 
6. 

7. 
8. 

9. 
10. 



yes. 
290 
553 
799 
1017 
2224 
1414 

«593 
1762 
2071 

2354 
2610 
2844 
3061 
3265 



540 
792 
1000 
1240 

1445 
1639 
1823 
2170 
2485 
2780 
3356 
3313 
3556 



g 
H 

sees. 
0.69 

1-37 

2.05 

2.69 

3-32 

3-94 

4.54 

5.14 

6.3 

7.42 

8.51 

9-57 
10.6 
11.59 



Remarks. 



-ft £2 

sis 



lis 



1 C 



0) c 



No ranges 
detenn.necL 
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BAKOBS OF HKAVT ABTII.LBHY.— Cbntin«e<f. 



Kind 
of Piece, 



lo-in. Rodman 



Powder. 



)bs. 
'5 



Projectile. 



lbs. 
Shot, 
wt. 123.5, 
c. = 702S, 
I.V.=i275ft 



Shell, 
wt. 101.75, 

.V.=i284ft. 



Eleva- 
tion. 



o / 
0,30 
i.o 

1-30 

2.0 

2.30 

3-0 

3-30 

4- 

5- 

6. 

7. 
8. 

9. 
10. 

>5- 

20. 



0.30 
1.0 
1,30 
2.0 

2.30 
3'0 
3-30 
4- 

I: 
I: 

9- 
to. 
it. 

12. 



Range 

yds. 
272 

5«i 

724 
916 
1090 
1251 
1401 
»539 
«793 
2019 
2223 
2414 
2587 
2749 
3429 
3976 

265 
504 
70S 
8£6 
1048 
1195 
>33° 
"5.5 
1680 
1879 
2057 
2217 
2363 
2498 
2621 
2737 



Time. 



sees. 



0.6S 
1-33 

2.56 

3- «5 
3.71 

4- 25 
4-79 

6.82 
7.78 
8.71 
9.6 
10.46 
11.31 
12.10 



UAXGE8. 
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Kind 

of Piece- 


Powder, 
Mam- 
moth. 


Projectile. 


Eleva- 
tion. 


Range. 


Time. 


Re- 
marks. 




lbs. 




0 / 


yds. 


sees. 




15-in. Rodman 


SO 


Shot, 
diam.=i4"87 
Wt. =450 lbs, 
I. V. == 1084, 

C. = It287>2. 


I. 

2. 

3. 
4. 

k 

7- 
8. 

9- 
10. 

«S- 
20. 


398 

1076 
1370 
1629 
1884 
2126 

2347 
2556 

2755 
3622 

4351 




I from Didion's Formulse by 
is Hand Book. 




50 


Shell, 
diam.==i4"87 
wt. = 344 Hjs. 
I. V. = 1200, 
r. = 8628.4. 


I. 
2. 
3. 
4. 

5- 
6. 

7. 
8. 

9- 
10. 

•5' 
20. 


470 
867 
1204 

'5°3 
>773 
2015 
2236 

2443 
2638 
2819 

35S*9 
3246 


2.46 

3-63 
4.60 
5.80 
6.83 

7.90 
8.90 

9.S7 
10.71 
14.68 
19.85 


These ranges were calculatec 
the compiler of th 
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BAKOES. OF HEAVY ARTK.rJEBT.—Qm*i«««f. 

[See ArtUlery School Circular No. 2, of 1874.] 



Kind 
of Piece, 


Powder, 
Mam- 
moth. 


Projectile. 


Eleva- 
tion. 


Range. 


Time. 


Ke- 

marks. 




lbs. 




0 / 


yds. 


sees. 




ij'in. Rodman 


100 


Shot, 


I. 


769 




0 




diam. 14". 87 


2. 


1332 




N 

00 






wt. 450 lbs., 


3. 


i8ig 




-a 






I. V. = 1534. 


4. 


2235 




V 






c. 


2601 




'3 








I. 


2926 




3 








7. 
8. 


3221 
3491 




^ 5 
C J* 








9. 


3735 












10. 


3939 




1 








J* 


4890 












20. 


5379 














7732 








6o 


Shell, 


I. 


630 


1.44 








wt. = 344 lbs. 


2. 


1073 


2.79 








1. V. = 1382. 


3- 


1467 


4.10 


>o 








4. 


1800 


5.2S 












2094 


6.44 










I: 


2353 


7.58 


|l 








7. 

8. 


2590 
2604 


S.67 
9.6S 










9. 


3000 


10.69 










10. 


317' 


11.63 










15- 


39«6 


16.30 










20. 


4458 


20.52 


j; 
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Kind 
of Piece. 


Powder. 


Projectile. 


Eleva- 
tion. 


Range. 


i Time. 


marks. 




lbs. 




0 / 


yds. 


■ 




1 5-in. Rodman 


40 


Shell, 


0. 


293 








wt. = 315 lbs. 


I. 


4S4 

A • 










1- V.= 949. 


2. 

3- 
4- 
5- 

/: 
0. 

7- 
8. 

9. 


S12 

T I "3 ; 

1497 
•759 

' v-t/ 
2236 




Ses [as determine 
ionroe Arsenal.] 








10, 


2524 
2831 












12. 










13- 


3078 




tical 
Fo 








20. 


3926 










25- 
28. 


4528 




U 








41I3I 










3°- 


4961 








A 


Shell 45 lbs 










itzer, on 24- 






I. 


61 i 


1-33 




pdr. siege car- 






2. 




2. 




riage. 






3- 

4. 

5- 

12.30 


7:0 

12.! 1 
2280 


3. 
4- 




2 4 - par. iron 


2 


oneii 17 IDS. 


0. 


295 






howitzer on a 






1. 


516 






Flan -c Case- 






5- 


1322 






mate Carri- 
























age. 


1-75 


Sph. Case. 


2. 

5-3° 


600 
1050 


2. 
4- 






2 




3-3° 


880 


3- 





8 
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BAXOE8 OF BEAVT ABTIhhKXY.—ConHnMtd. 



Kind 
of Piece. 


Powder. 


Projectile. 


Eleva- 
tion. 


Range. 


Time. 


Re- 
marks. 


S4n. Siege 
mortar on iron 
bed. 


lbs. oz. 
0.8 

O.I2 

I.o 

1.4 
1.8 

1. 12 

2.0 


Shell, 46 lbs. 


0 / 

45- 
45. 
45- 
45- 
45- 
45- 
45- 


yds. 
360 

70-! 
10S2 
1412 

1985 
2225 


sees. 
8. 

12.5 

>5- 

17. 

1S.5 

20. 

21. 


From Benton's 
" Ord. & Gun- 
nery. 




0.8 

0.12 

I.O 

2.4 




45- 
45- 
45- 
45- 


433 
727 
1029 
1275 


9.65 
12.50 
15.0 
16.80 


letermincd 
aerimental 
t Artillery 




0.8 

O.I2 

1.0 

2.4 


Shell, 52 lbs. 


45. 
45- 
45- 
45- 


399 
717 

955 
1265 


9-5° 
12.45 

14.85 
16.50 


Ranges d 
from e.x) 
firins; al 
School 


8-in. Siege 
Howitzer as a 
Mortar. 


0.4 
0.8 

0.12 
I.O 

"•4 


Shell, 46 lbs. 


45- 
45- 
45- 
45- 
45. 


314 
620 
1082 
1440 
1925 




a 
3 
0 

13 
B 
rt 

•V 
u 


xo-in. Siege 
Mortar. 


0.8 

I.O 

1.8 

2.0 
2.8 

3-0 
3-5 
4.0 


Shell, 90 lbs. 


45- 
45- 
45- 
45- 
45. 
43. 
45- 


189 
854 

IIZ2 
1/)10 
1676 
1848 
3064 


6.4 
10.4 
14.2 
17.2 
18.4 
19.8 
20.9 
21.9 


?^ 

r 

g 

i 
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EAXGES OF HEAVY xmiLLEitY .—Continued. 
[See Artillery School Circular No. 1, of 1874.] 



Kind 
of Piece. 


Powder. 


Projectile. 


Ehva- 
tion. 


60 

c 
OS 


Time. 


Re- 
marks. 


lo-in. Siege 
Mortar. 


lbs. oz. 
0.8 

1.0 

1.8 

2.0 

2.8 

3- ° 
0.8 

1 .0 

1.8 

2.0 
2.8 

4- 0 

1.0 

\:t 

1. 12 

2.0 ' 

2.4 

2.8 

2.12 

3-0 

H 

3-8 

3.12 

4.0 


Shall, 92 lbs. 
Shell, 102 lbs. 


0 / 

45- 
45- 
45- 
45. 
45- 
45- 
45- 
45- 
45- 
45- 
45- 
45. 
45- 
45. 

63. 

63. 
6o. 

63. 
63, 
63. 
63. 
63. 

63. 

60. 
60. 
60. 
60. . 


yds. 

193 

550 
922 
126S 
1613 
1846 
217 
582 
1 356 
1366 
1740 

>9« 
218S 
2235 

545 

789 

939 
1072 
1189 
1337 
1459 
1582 
1667 

1732 
1870 

1935 
2085 


sees. 

6.33 
10.75 

13-9 
16.7 
18.0 

6.92 
10.88 
1 3.0 
1 7.20 
19.20 

20.33 

22.0 

24.0 

15.0 

16.0 

19.0 

20.0 

20.4 

21.6 

23-5 

24.4 

25.4 

26.5 

27.2 

28.0 

29.0 


Ranges determined from experimental firing at Artillery 
School. 

1 
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BANOES OF HEAVY ARTILLERY.— -On^ilUerf. 

[See Artillery School Circular No. 1, of 1874.] 



Kind 
erf Kece. 


Powder. 


Projectile. 


Eleva- 
tion. 


Range, 


c 


Re- 
marks. 


lo-in. Sea- 
coast Mortar 
on iron bed 

with f*v f I'll- 

axle. 


lbs. oz. 

6.0 
6.8 
7.0 


lo-in. Sici^e 
Mortar shell, 

filled with 
sand, weigh- 
ing 96H lbs. 


0 / 

45- 
45. 
45. 

4>. 

45- 


yds. 

2720 
2983 
3°° 5 
3254 
3325 


sees. 

2v2 

26.33 
26.50 

27.5 


Experimental firing at the Fort 
Monroe Arsenal, the mean of 
three shots at each range being 
taken. 


7.8 
8.0 
8.8 
9.0 
9.8 

lO.O 

10.8 

11. 0 
1 l.o 
12.0 


Columbiad shell filled 
with sand, weighing 
104 pounds. 


45. 
45- 
45- 
45- 
45. 
43- 
45- 
45- 
45- 
45- 


3471 

3"35 
3'>4» 
■^677 
4096 

430' 

4458 
4465 
4536 


27.10 

29.6 

29.75 

3°. 75 
30.40 

31.25 
32.0 

33.50 
34-° 


24-pdr. Coe- 


OZ. 


17-lb. shell. 










hom Mortar. 






45- 


25 








l.o 




45- 


68 






* 


».5 




43- 


104 








1.75 




45- 


143 








2.0 




45- 










2.75 




45- 


260 








4 o 




45- 


422 








6.0 




45- 


900 








8.0 




45. 


1200 







BANGES. 
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BANOES WITH SEA-COAST 13-ISCH MOTITABS, 20" ELEVATION. 



Charge. 


Mean time 
of flight. 


Least range. 


Greatest 
range. 


Mean range* 


lbs. 


seconds. 


yards. 


yards. 


yards. 


4 


8. 


840 


877 


869 


6 


9-5 


1209 


i3»7 


1263 


8 


11.66 


1653 


1840 


J 744 


10 


12.50 


2010 


2128 


2066 


12 


14.25 


2369 


2688 


2528 


14 


15.25 


2664 


2780 


2722 



RAKGXS WITH 13-INCH H0BTAB6, AT iS" EIiKVATIOIT. 



Kind of Piece. 


Powder. 


Shell. 


Elevation. 


Range. 




Lbs. 


Lbs. 




Yards. 




ao 


200 


45" 


4335 



8* 
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BAXOE8 TTtlH IS-IKCH XOBTAB8, AT EUCYATIOK. 



Charge. 


Flight. 


Fuze. 


H^ge, 


lbs. oz. 


seconds. 


inches. 


loths. 


yards. 


1 


21.4 


4 


a« 


2IQ0 


7 S 


22.4 




4 


2346 


B 




4 


6 


2480 


8 8 


2-1.8 


4 




2600 


Q 


24-4 


4 


8K 


27 ■?4 


9 8 


24.9 


4 


9M 


28;-? 


lo 




5 


I 


2958 


lo 8 


25.9 


5 


iH 


3026 


II 


26.3 


5 


2>4 




II 8 


26.7 


5 




3246 


12 


27.0 




4 




12 8 


27.4 


5^ 


4K 




11 


27.7 










28.0 








14 


28.3 






3617 


14 8 


28.5 






368t 


15 


29.0 






3739 


15 8 


29.1 






3797 


16 


29.2 






3849 


16 8 


29.4 






3901 


17 


29.6 




9 


3949 


17 8 


29 8 




95^ 


3997 


18 


29.8 




9% 


4040 


18 8 


30,0 


6 


0 


4085 




30.2 


6 




4123 


19 8 


30-3 


6 


0% 


4160 


20 


30-5 


6 


I 


4200 



SI 



ItAirOEB iriTH BEA-OOAST la-IXCH U0BTAB8. 

From experiments at Fort Munroe Arsenal, [see Artiltery School 
Circular No. 1, of 1874,] tbe mean of three miots beiiis ^keix. 



Mortar powder. 



lbs. 

10 
10 

Ij 

20 
10 

»5 

20 



Elevation. 



degrees. 

30 

45 

43 
45 

60 



iRange. 



yards. 
2875 

3759 
4636 
2852 

3375 
3»93 



Time of flight 



seconds. 

"^-^ 

25.8 

28. 

31- 75 

32- 75 
36.75 
39.16 



Note.— Fire-balls, according to their size, are fired from 
mortars of corresponding calibre. With a charge of onb twenty* 
FIFTH its weiglit, the ball is thrown COO to 700 yards. 
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PARTY. 

RICOCHET. 

1. What is underslnni} hy ricochet FIRIXG? 

That obtained by firing a piece at very small angles ©f 
elevation, by which means the projectile which falls on 
ground of ordinary firmness at an anafle not greater than 
20°, or upon water at 4° or 5°, will make one or more 
Iwunds. In this case the projectile is said to ricochet. 

Note. — RMing-fire is a particular case of ricochet fire, the axis 
of the piece being iMirallel, or nearly bo, with- the gronnd. The 
piece \A first directed at the object and then the uatuml line of 
piglit depres!<cd so as to strike tlie ground about 80 yards in front 
of the muzzle ; with the pendulum l»au,<tse, aim directly at the 
object with the j^lider fixed at the zero of the scale. 

2. What is the object of ricochet Jirinr/ f 

To enfilade a face of the enemy's work, which is 
effected by causing a projectile to bound along the terre- 
plein of the face with the a lew of annoying his cannon- 
eers, and dismounting his pieces. It is employed also in 
harassing an enemy, when formed or in the act of form- 
ing behind a rising ground or other obstacle, taking post 
in a wood, etc.; atid in enfilading a line of troops. 

3. What are the peculiar ofloantagea of tlda fire f 

In being able to reach objects which cannot be reached 
by direct fire, on account of intervening obstacles. 

4. In enfilnding the face of an enemifs work, what is the 
object to be fired at f 



KICOCUKT. 



Usually some point of the interior crest of the parapet 
wliich covers a flank of the terreplein to be reached. 

5. Whal it the POINT of fall? 

The point of the terreplein which is fii'st struck by the 
projectile, aft«r having grazed the interior crest. 

6. What is the anglk of fall? 

It is the angle made at the point of fall by the tangent 
to the trajectory with a horizontal line in the plane of 
tire. 

7. How does the angle of fall compare with that of ele- 
vatjonV 

It is ftreater. 

^. Upon what do the chtvfje and elevation depend f 
Upon the distance of the object from the battery; upon 
the difference of level between these points; the distance 
of the desired point of fall from the parapet ; the height of 
the parapet, etc. 

9. Jfthe embrasure he such that the object is masked, how 
is the piece pointed ? 

The direction must be given, as with the mortar, by 
the plummet; this is held by the person who points, in 
such a manner as to cover both the line of metal and the 
object. I'he elevation is then given by the quadrant. 

10. What is the maximum angle of elevation in ricochet 
firing f 

Against troops it should seldom exceed 3° above the 
surface of the ground occupied by them. Against fort- 
resses, forts and fortified lines, it varies from 3° to 9** 
above the horizontal. 

11. At what distance from the object should the ricochet 
battery he placed ? 

Never at a greater distance than 600 yards. 

12. In enf lading a work, how should the ricochet f ring 
bt conducted f 
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The projectile should he made to graze the parapet, 
while in the dnscending branch of the trajectory; and this 
must be effected by regulating the charges and elevating 
or depressing the piece until the shot is seen to fall just 
over the interior crest of the parapet. Light charges are 
generally used, varying from two-thirds to one-eighth of the 
ordinary charge. 

13. What pieces are best adapted for ricochet fire f 
Smooth bore pieces -which throw heavy shells; for, if 

used to enfilade a work, the shells lodgfe and explode iii 
the traverses, and render the guns more liable to be dis- 
mounted and their detachments put hors de combat. 

NoTK.— The 8-5n. howitzer and the 8 and 10-ln. mortars are 
employed in ricochet fiie iu siege operations; the first two when 
the anj^le of fall is less than and the last when it is less than 
15°, the projjcr elevation being given to the mortar by raising the 
rear of the bed. The direction of the ricochet in case of lifle pro- 
jectiles is uncertain. 

14. What determines the natubk of the ricochet f 

The angle of fall : it is fattened when this angle does 
not exceed 4°, and curvated when it is between 6° and 10°. 
In the first of these fii-es, the reloGities are gi-eat, and iu 
the second small. 

15. What are the charges for a flattexeD RICOCHET 
for siege howitzers at an angle of about 3® ? 
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Distances. 


Elevation. 


Charge. 


550 yards. 


1° 45' 


3 lbs. 


440 " 


2° 14' 


2 lbs. 3 oz. 


330 


2° 15' 


I lb. 12 oz. 


320 " 


3« 45' 


I lb. 2 oz. 



16. What are the charges for a C0RVATED RICOCHET 
for a siege howitzer at an angle of about 10° ? 



Distance. 


Elevation. 


Charge. 


Remarks. 


550 yards. 
440 " 
330 " 

320 " 


70^30/ 

It 
II 


I lb. 4 oz. 
I lb. I oz. 

14 oz. 

10 oz. 


The height of the object 
above the level of the battery 
being supposed to be 20 feet. 
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PART 71. 

BECOIL. 

1. What is meant hi/ the recoil of a piece of artiUeri/ ? 
The retrograde motion irapiesssd upon cannon by the 

discharsre is termed the recoil. 

2. What causes the recoil of a p'ece f 

The {fas produced by the ignition of the charsre in the 
bore, expandinoi' with equal force in every direction, finds 
only two ways of escape (the muzzle and vent) ; the pres- 
sure upon tlipse points will therefore cease while it will 
be proportionally increased ujwn the parts directly oppo- 
site, that is, the bottom of the bore and that portion di- 
rectly opposite the vent, producinfj in the first case the 
recoil, and intheoth^r, indirectly, the dipping of the muzzle. 

3. How fir floes a tfun ti^ndlii recoil? 

This deivnds entirely upon the natnra and inclination 
of th3 ground upon which the car)-iage stands, the situa- 
tion of the trunnions, angle of elevation, comparative weight 
of the gim and carriage, and u|xin the strength of the charge. 

4. What proportion does ihe velocity of the recoil of a piece 
hear to that of a projectile ? 

Inversely as their weights, or masses. 

6. What proportion exists beftoeen the presswe acting upon 
the part of the bore of a piece directly opposite the verity and 
that which occaxions the reco'lf 

As the square of the diameter of the vent is to the 
square of that of the shot. 

6. Has Ihe recoil any effect upon the fihjht of a projectile f 

No appreciable effect, the p ojectile being expelled from 
the guu Defoi*e it has recoiled a fraction of an inch. 
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7. WJidt are the princ:pai inconcenlences arising from the 
recoil (if (juns 1 

'J'be necessity of rnnnin,fi; up the gun after every dis- 
charge, and consequent fatigue to the men and loss of 
tiuie it also necessitates that a greater breadth should be 
given to the terreplein of a work. 

8. 117(0/ causes the muzzle of a piece of artillery to dip 
when f red. 

The sudden pressure of gas acting upon the part of the 
bore directly opposite the vent, causes the piece to strike 
downwards upon the elevating screw or quoiu, and the re- 
action to make the muzzle dip. 

9. What injluence has the position of the axis of the trun- 
nions iv respect to that of the bore upon the recoi f 

If the axis of the trunnions be below that of the piece, 
the pressure of the breech upon the carriage will in- 
crease as the distance between the axes increases ; and 
from tlds pressure there will arise a friction upon tlie 
ground which will diminish the recoil. On the contrary, 
ii the axis of the trunnions be above that of the piece, 
the breerh will have an upward tendency, the recoil will 
be increased, but the carriage, and particularly the axle- 
tree, will be subjected to less strain. Hence, the recoil 
will be transmitted directly to the trannions, if their axis 
(as in our service) be situated in the same plane with the 
axis of the piece. The size of the trunnions is made pro- 
portional to the force of the recoil. 

10. Does the position of the trunnions ivith reference to 
tltC < entre of gracity of the piece injluence the recoil f 

Yes ; if in field and siege cannon fired horizontally, or 
under very small angles, the portion in rear of the trun- 
nions is heavier than that in front, tlie pressure of the trail 
on the ground is increased so as to diminish the recoil. 

9 



m 



PAST YII. 



WIXOAGE. 



1. What is meant hy wixdage. 

Windage is the space left between the bore of a piece 
and its projectile, and is mcamredhy the difference of their 
diameters, and the true windage is measured by the differ- 
ence between the true diameters of the bore and the pro- 
jectile. 

KoTE.— The true wiidage increases slightly with the calibre, 
and is f>:reater for solid shot, whicli are sometimes lii'ed hot, tlian 
for hollow projectiles which are miheated. 

2. Is it ahxolutely necessary to alloto windage f 

Yes, in order to make an allowance for a piece becom- 
ing fonl, the expansion of projectiles by heat, the incrusta- 
tion of rust, and for the tin straps of fixed ammunition. 

Windage facilitates loadiiig and diminishes the danger 
of bursting the piece ; it is rendered necessary by the 
mechanical impossibility of making every projectile of the 
exact size and shape to fit the bore. 

3. What advantages are derived from redwing the wind- 
age f 

An increase in the accuracy of fire ; a more extensive 
range, or an equal range with a smaller charge, as tlu-i y 
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is less loss of gas ; and less injury to the surface of the 
bore . 

4. Why sh'iu'd the bore suffer. less injury by a diminution 
of the windage f 

Because iu proportion to the decrease of windage there 
will be less space for the reflections of the projectile along 
tha bore, and consequently less injurious power exercised 
upon it. 

5. What is the loss of velocity hy a given windage propor- 
tional to*? 

It is directly as the windage, and inversely as the diam- 
eter of the bore very nearly. 
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6- What was the loss of cehcity, in the pieces of the vtd sys- 
tem, by the wiiulatje of the ballf 





Charge of pow- 
der. 


Initial 
of 1 

Without 
windage. 


velocity 
ball. 

1 With 
wind.ige 
of I -40th 
diam. 


Loss of velocity 
by 
Windage 
of 

i-40th diam. 




lbs. 
4 


feet 
1444 


feet. 
1271 


feet. 
173 


per cent. 
12 


24-p(lr. Siege. . k . . • . } 


4 

6 


i6oo 
1890 


M33 


167 
167 


10 
9 




2 

3 
4 

1 


1617 
1913 
2124 


1444 
1742 
195 1 


173 
173 
'73 


1 1 

9 
8 


la-pc'r. Field, i6 cal- 1 


2 

3 
4 


.5.18 

>793 
1992 


1370 
1634 
1834 


'5! 
158 


10 

9 
8 


! 


1-5 I 


'734 


, 1 
1563 , 174 

1 


10 
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7. What tcindaije is aVoiced tn guns and Jtow'tzers f 



Sea, Coast. 


Siege. 


Field. 


,5 

6 


a 
'~ 


c 
"T 
IT 


c 
'T 

0 


1 2-in. 
rifle. 


rifle. 


. ^s 

•T S 
^ 0 




c , 
"f 0 


a: 

sr. »- 


3-in. 
rifle. 


1 

(N 


moiint'in 
howitzer. 


in. 
•3 


in. 
••3 


in. 
•«3 


in. 
•13 


in. 
.08 


in. 
.oS 


in. 
.14 


in. 
.05 


in. 
.12 


in. 
.05 


in. 
.05 


in. 
.10 


in. 
.10 



8. What windage is allotced to mortars f 



SEA COAST. 


SIEGE. 






lo-in. 






24-pdr. ■ 


1 5-in. 


i3-;n. 


lo-in. 


8-in- 


Coenom. 


in. 


in. 


in. 


in. 


in. 


in. 




•>3 


•13 


•'3 


.12 


.14 



5* 



m 



BANO-BOOK Of ABTIIXEBT. 



PAST 7III. 

GUNPOWDER. 

1. What are the ingredients in GUXPOWI>£R ? 

Saltpetre, charcoal, and sulphur. 

2. What are the proportions ? 

in the United States, 75 to 76 saltpetre, 14 to 15 char- 
coal, and 10 sulphur. 

England, 75 Saltpetre, 15 Charcoal, 10 Sulphur. 
Fi-auce, 75 " 12^ " 12^ 
Prussia, 75 " l4 " " 

3. What i$ the conibustiUe ingredient t 
Charcoal. 

Note.— This infrredieiit afFects most the qnalitv of grinj^ww- 
der. It »houid be light, friable aud |>orotis, and made from willow 
aud black alder, bliicic dogwood aud poplar. 

4. What is the une of the saltpetre f 

It furnishes the oxyg'en necessary to support u rapid 
combustion, aud to change the whole mass into gas. 

Note. — All of the saltpetre used in the United Sfcttes for the 
niaiiulactiire of giuiiwvvder i» brought iroui India ia a cryEtallized 
state, called crude saltpetre. 

5. Wh t is the use of sulphur f 

It adds consisteucy to the mixture and intensity to the 
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flame, besides rendering the powder less liable to absorb 
moisture. 

Note.— Sulphur is brought to this country principally from 
Sicily in the crude sfcite. 

6. On what does the quality of gunpowder depend f 

On the intimate mixture and proper proportions and. 
purity of the ingredients. 

7. In what does the manufacture of gunpowder comist? 
In pulverizing the ingredients, incorporation, compres- 
sion, granulation, glazing, drying, and dusting. 

8. Explain the mode of performing these different opera- 
lion.*. 

Pulverizing. The saltpetre is usually pulverized suf- 
ficiently when it comes from the retiiieiy. Tlie charcoal 
is placed in large cast-iron barrels with twice its weight of 
bronze balls. The barrel has several ledges on tlie interior, 
and is made to revolve from 2 ) t:i ii.5 times in a minute. 
It is pulverized in two or three hours. The .sulphur is 
placed in barrels made of thick leather stretched over a 
wooden frame, with twice its weight of bronze balls fi'om 
3 to 5 in. in diameter, and the barrel made to revolve 
about 20 times per minute. 

The sidphur is pulverized in four to eight hours. 

Incorporating. The ingredients having been weighed 
out in the proper proportions, the charcoal and sulphur are 
put together in a rol ing barrel similar to that in which the 
sulphur is pulverized, and rolled for one hour. The salt- 
petre is then added, and rolled for three hours longer. In 
some mills this operation is omitted. It is now taken to 
the cylinder, or rolling mill. This consists of two cast-iron 
cylinders rolling round a horizontal axis in a circular trough 
of about 9 feet in diameter, with a cast-iron bottom. The 
c^\ liuders are 6 feet in diameter, 18 inches thick on the face. 
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and weigh abont 8 tons each. Tiipy are followed by a 
vooden 8crai)er. which kee, s the cotupositiou iu the cen- 
tre of the ti'Dugh. 

A charge of "albs, in some mills, anil 150 lbs. in others, 
is then spread in the trough of the rolliug-mill, and moist- 
.eued with 2 to 3 per cent, of wat r, according to the 
hygronietric state of the atmosphere. 

Jt is rolled slowly at first, and afterwards from 8 to 10 
revolutions of the i-oUer per minute, for 1 hour for 50 lbs 
and 3 hours for 150 lbs. of composition. A little water is 
added, as the process advances, if the composition becomes 
very dry, which is judged of by its color. 

When the materials are thorouf>hly incorporated, the 
cake is of a uniform, lively, brownish red color. In this 
fstate it is called mill-cake. 

The quality of the ] owder depends mvttsb on the 
thorougli incorporation of ti e materials, and burns more 
rapidly as this operation is more thoroughly performed. 

The mill cake is next taken to the press-house, to be 
pressed into a hard cake. 

Pressing. The mill-cake is sprinkled with about 3 per 
cent, of water, and arranged in a series of layers about 2 
inches thick, separated by brass plates. A powerful pres- 
sure is brought to bear on the layeis, which are subjected 
to the maximum pressure for about 10 to 15 minutes, when 
it is remo%'ed. Each layer is thus formed into a hard cake 
about an inch thick. 

Granulating. The cake is broken into pieces by means 
of bronze toothed rollers revolving in op^wsite directions, 
their axes being parallel and the distance between thi-ni 
regulated as required. Fi'uted rollers are sometimes used. 
'I'he pieces are passed through a succession of rollers, ( ach 
series being closer together, by which the pieces are biokeu 
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into others still smaller, which pass over a sieve to another 
roller, the small grains passing through the sieve into a re- 
ceiver below, until the whole is reduced to the required 
siz". 'J he various sized grains are separated by the sieves 
between the different rollers. 

Glazinf/. Several hundi-ed pounds of the gi-ained pow- 
der, containing from 3 to 4 percent, of water, are placed 
in the ghiziug-barrel whic'h is made to revolve from 9 to 10 
times per minute, and in some mills from "Jo to 30 times 
per minute. Usually from 10 to 12 hours are required to 
^ive the necessary glazing. In this operation the sharp 
angles are broken off, thereby diuiinisning the dust pro- 
duced in transportation, and the surface of the grain re- 
cfcives a bright polish. 

Drying. Tlie powder is spread out in sheets stretched 
njion frames in a room raised to a temperature of 140° to 
](iU° by steam pipes or by a furnace. 'J'he temperature 
should be raised gradually^and should not exceed 160°, 
ventilation being kept up. 

Dus!iv(j. I'lie puwder is finally sifted tln-ouarh fine 
sit'ves, to remove all dust and fine gra ns. The dust ob- 
tiiiiu'd in this and previous operations may be worked over 
to make otiier powders. 

9. What is understood hy ignitiox, ixflammatioit, 
and COMBU.«TION (IS applied to gunpowder f 

Ky ignition is understood tte setting on fire of a partic- 
ular point of the charge; by inflammation, the spread of 
the ignition from one grain to another ; by combustion, 
the burning of each grain from its surface to the centre. 

10. Does powder inflame inftantaneombj ? 

No; its inflammation is gradual and progressive, and 
in a gun the projectile oontmancea to move before the 
whole charge is ignited. 
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11. Why should gunpowder be grained f 

In order to facilitate the transmission of the flame. 
When the powder is very line, autJ in large and compact 
charges, the flame caimot penetrate it, and it burns slowly 
and in successive layers. 

1::. iVliick bums quickent, the small or large grained 
powder f 

Befoi'e coming to the limit of dust, the dmaller the 

frain, the more vapid the combustion, and the gi'eater the 
ursting force of the powder. 

Note. — The largest portion of a grain of gunpowder is bnmed 
in the first two-teuths of the time required to cousume the entire 
gi-ain: and an a grain ol oi-diiiarj- cauuon jxiwder requires 0.1 sec- 
ond for its cnnibustiuu, the largest iK>itiou of the ^kuu will be 
bnmed in the first .02 second. If we consider the velocity of the pro- 
lectile on leaving the gini and the time necessary to overcome its 
inertia in ttie first peiiod of its inovement, we shall see that a 
very large portion of each grain is burned up before the projectile 
begins to move, /f the sist of the grain be increased ^ tlie •weight of the 
charge remaining the same, the amount of gas evolved in tlte first in- 
stants of time will diminish and consequently the pressure on the breech 
will be less. This idea lias beeu ciiri'ied out by the lute General 
Koduian, by converting the jiowdej' into one or more cakes perfo- 
rated witli numerous siuull holes for the passage (jf the fiame. In 
thi.s way a large portion of the powder is consumed on an ilicrea^!- 
ing instead of a decreasinjj surface, and the amount of gas given 
out in the last moments will be gresiter than in the first: and thus 
the strain on the breech of a gnn may be very much diminished 
witltout proportionately diminishing the velocity conimuiiiuated to 
the projectile. 

13. What are the q alities nf good powder 1 
It should be perfectly free from dust, uniform ii 
strength and size of grains, angular and irregular in form ; 
in color, brownish black, or slate; so hard as not to be 
easily crushed by pressure with the finger; and should 
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leave no bead or foulness when flash ■(! in quantities of 10 
grs. on a copper plate. It should give the lequired initial 
velocity to th^ projectile, and not more than tli maxiniuiu 
pr 'RMU-e on the gun, and should absorb but little moisture 
from the air. 

1 i. Whf/fJiouMfhefjrn'n.ihennfjnlart 

li 'cause tlipv pri'seut a jjreati r surftuje to the action of 
thi flame, and th -re lore luirn fpiick' r. 

15. Wilt/ shonhl powiUr he free from <lmt f 

\\ caus ' the dust fills up the intervals between the' 
grains, and forming a crtmp;ict nin.ss, retards combustion, 

li3. How many kinds of powder aye used in our land 
sevfire t 

Five, distinfi^uished as Mitmmofh, Cannon, ]\fo tar, Itfun- 
ket and Rifle powder, all made in the siiine manner, of tlr? 
same projx)rtion of materials, and diffenniif only in th ; 
size of the grain. Mammoth is em; loyed for the heaviest 
sea-coast guns; cannon for smaller sea coast giuis mortar 
for mortal's and field and siege pieces; musket for rifle- 
muskets; and rifle for pistols. 

17. How is the size of the grain for each kind of powder 
tested f 

By standard sieves made of sheet brass piei-ced with 

round holes. 

18. How many grains of powder are in 10 grs, Trotf 

Weiqht f 

Cannon, 150; Musket, 2,000 to 2,500; and Itijle, 12,0!)') 
to 15.000. 

Note.— 13 gts. of Da Font's Ifammoth Powder weigh 1000 grs. 
Tioy \Veight. 

10 iirisms of Da Font's hexagonal Fowder weigh 1000 gra. Tm; 
WeUclit. 

19. What is the object iti gl zing powder f 
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In the operation of glazing ths sharp angles are brokan 
off, tliereby diminisiiing the dust \ reduced by trau8])i)rt- 
atiou, and the surface of tliH grain receives a bri^^hl 
}ioIi8h, and hai-deiied to protect it from the action of tlie 
moisture. 

'20. What is the esluhliahed mode of prwing the .iti eng.'h 
of powder in the U. S. f 

At least 50 barrels of powder are thoroughly mixed 
together. One barrel of this is proved by firing three 
rounds from a musket in case of musket powder, witlj 
service charge of 70 grains of }>owder and a projectile 
weighing 405 grains. It should give an initial velocity 
"of not less than l:i40 fe 't. Fowiler is now tested in tlie 
particular gun or piece in which it is to be used. 'J'he 
piece is tired with the maximum charge, and the solid 
projectile suitable for it. It should n(jt give too high 
a pressure, and should give a suitable initial voiocity. 

21. How is the required initial velocity to be given to the 
ball determined f 

By the Ballistic Pendulum, the Gun Pendulum, the 
Electro-Ballistic Machines, the Schultz Clu-onoscope or the 
Le Bouleng^ Chronograph, the two last being now gen- 
erally used in service. 

22. H' WiS the strain upon the gun delemi'nedf 

By the pressure" piston of Capt. Hodman. (See Ord. 
Alanual, p. 251.) 

23. What is understood by the gravimetric density 
of powder f 

It is the weight of a given measured quantity. It is 
usually expressed by the weight of a cubic foot in ounces, 
and has a mean value of 855 ounces. 

24. What should be the specific gravity of gw pow- 
der f 
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Not less than 1.7i5. 

25. What in the ki/f/rnmetric proof of powder t 

Sam]>|e8 are placed iii shallow tin pans, set in a tub, 
Mie bottom of wfiich isj corered with water ; the pans 
should be about an inch above the water, and the tub cov- 
ered. Good powtler will not absorb more than 2^ per cent, 
of moisture in 24 hours. 

2(5, How can the relative quickness of two kinds of powder 
he determined f 

By burning a train laid in a circular or other groove, 
which returns into itself, made in a j>iece of hard wood : 
oiie-lialf of the groove being filled witli each kind of pow- 
der, and fire communicated at the junction of the two 
trains, the relative quickness is readily deduced from 
observation of the point at which the flames meet. 

27. What is the expansive velocity, and pressure of ignited 
powder f 

The expansive velocity is about 5,000 feet per second, 
and pressure alwut 2,00() atmosi^iieres. 

28. What is the weif/ht of « c hie iich of powder? 
About iialf an ounce ; a cubic foot will therefoi-e weigh 

about 54 pounds, and 32 cubic inches, one pound. 

29. How is gocernmevt po«'der jmcl ed ? 

In barrels of KM) lbs. each ; the barrels being large 
enouj;h to allow sufficient space for the powder to move 
when rolled to prevent its caking. 

30. H' W are the Imrrels marked f 

On both heads (in white oil-colors, the head painted 
black), with the number of the barrel, the name of thj 
manufacturer, year oi fabrication, and the kindoi powder, 
— mammo'h, cannon, mortar, or miislel, — the mean initiiil 
velocity, and the pressure per square inch on the pressure 
piston. Kach time the powder is proved, the initial relo- 
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city is marked below the former proofs, and the date of the 

trial opposite it. 

'61. When powder is injured bif dampness, can it be re- 
ttored ? 

If tha water absorbed does not exceed 7 per cent., it 
can be by drying. If it has absorbed from 7 to 12 i)er 
cent., after drying it remains porous and friable, and is 
Qufit for trausportatiou. In this case it is better to work 
it over. 

32. How is powder stored f 

In magazines especially constructed for the pui-pose. 
The barrels are generally placed near the sides, three tiers 
high, or four tiers if necessary ; small skids sliould be 
jtlared on the floor and between the several tiers of barrels 
in order to steady them, and chocks should be placed at 
intervals on the lower skid, to prevent the roUiiig of the 
barrels. 

33. Horn are the different kinds of powder atranrjed f 
Those barrels of the same kind, place, and date of fab- 
rication, &c., are piled together. 

31. Should it he necesmri/ to pile the barrels more than 
four tiers hig'i, u-hat is done ? 

The upper tiers are sup}wrted by a frame resting on 
the floor, or the baiTels may be placed on their heads Muth 
boards between the tiers. 

35. What is necessari/ for the presermt'on of the powder ? 
The magazine should be opened and aired in clear, d y 

weather, when the t unit-rature of the air outside is lower 
than that inside. It shouhl not be opened in damp weather 
if it can be avoided. The ventilators mu.st be kept froe ; 
no shrubbery or trees should be allowed to gi'ow so near as 
to protect the building from the sup. 

36. How may the moistu. e of a magazine be absorbed f 
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By chloride of calcium suspended in an open box un- 
der the arcli, and renewed from time to time. 

37. When the magazine is open, what precautions should 

be observed ? 

The sentinel or jjuard sliotild have no fire-arms, and 
anv one who enters it .should take oif his shoes, or put 
socks over them. No swoi'd or cane, or any tiling which 
miglit occasion spar!:s sliould be carried in. 

.S8. How skoi ld powiler in bari eh be Iranspnrted f 

The barrels should never be rolled ; they should be 
carried in hand-barrows or slings made of rope or leather. 
In wagons, the biwrels should be packed in straw, and not 
allowed to rub again.st each other, and the whole covered 
with thick canvas. In tiaiisportation by raili'oad, eacli 
barrel s'lould be careful y boxed and packed so as to avoi.l 
all friction. The barrtds should have a thick tarpaulin 
under them, and the cars siiouiJ have springs similar to 
those of passenger cars. 

•19. Wha' precaution should be used to precent powder 
cal iiHi ? 

The barrels should be taken outside the magazine and 

rolled on boards. 

40. Where should cartridge hags he filled f 

In the filling room of the Laboratory, or a small maga- 

ziue, and not in th^ gjueral magazine. 
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PART IX. 

PROJECTILES. 

1. How mail)/ du.^^es of projectiles are made use of in 
the service f 

Two, rifle and smooth-bore projectiles. 

2. How at e ri/ie projectiles ilesiguated f 

By the d aiaeter of the bore of the piece in which they 
are to he used in iiiclies ; their shape is oblong and they 
are nat a'tuched to their cartriflges, 

3. How a € smooth-hiire pr jccliles tfefiffnafetl f 

llnilow shot, by the weij^lit in jiounds of the solid sliot 
of the same diameter, or by the diameter of the bore of 
the piece in Mhich they are to be used, in inches; solid 
shot are designated in the same manner. 

4. Name the projectles nse>l with smooth-bore pieces. 
Solid s ot ; shells ; spherical case, or shrapnel ; canis- 

• ter ; grape ; grenades ; carcasses ; light and fire balls. 

5. Nome tho e used with rifle r/unsf 

Solid shot ; shells ; ca.se-sliot, and canister. 

6. What is a solid shot ? 

A solid body usually of cast-iron, almost exclusively 
appropriated to guns. The gun sunietin)es derives its de- 
nomination from the weight of the solid shot, but gener- 
ally from the diameter of the bore in inches. 

7. What is a shell and its use f 

A hollow, cast iron projectile, made strong enough to 
T)enett*ate earth works, wooden buildings, etc., without 
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breaking ; it is loadod with a hiirstins: charge of riHe or 
musket powder which gives great force to the fragments. 
Fire is coinmunicated to the charge by means of a fuze in- 
serted iu the hole by which the shell is loaded, aud the 
t'nie of explosion is regulated by the length of the fuze. 
When fired at troops, it should be prepared to burst over 
th 'ir h"ads, or, if the ground be favorable, to ricochet a 
little in front, and plunge into the column. When fired 
at works or buildings it should explode after penetration. 

8. N me the principal partis o f a spherical she I. 

The cafitij. ths fuze-hole, and thu ears. The cavil ijcon- 
t iiiis the bureting charge of powder and the incendiary 
composition. The fuze-hole is used iu inserting the charge 
and to hold the fuze which communicates fire to it. The 
ears are two small indentations near the fuze hole of very 
large shells to insert th > shell-hooks with a view of raising 
the shel to the boi'e of the piece. 

9. What is a case-shot, and what adcantarjes does it pos- 
sess f 

It is a hollow, cast-iron projectile much thinner than 
the ordinary shell, and filled with leaden bullets and a 
charge of powder suflicient to burst it, which is done by 
means of a fuze as with a common shell at any required 
distance. It is thus calculated to extend all the advan- 
tages of canister shot, to distances far beyond the reach of 
that piojectile. It is fi: ed both from guns and howdtzei'S. 

10. What i< a cnu'isler shot? 

It consists of a hollow tin cylinder filled with cast-iron 
or lead balls, which vary in size and number with the cal- 
ibre and kind of piece ; the cylinder is closed at the bot- 
tom by a thick cast-iron plate, and at the top by one of 
thect iron. Th' interstices between the balls are filled 
with dr - .saw-dust the object of which is to "ive more so- 

10* 
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lidity to the mass and prevent the balls from crowding on 
each other when the piece is fired. 

A canister shot for the three-inch rifle contains from 
one hundred to one hiuuh'ed and fifty leaden balls. A 
canister shot for a smooth-bore gun contains 27 small cast- 
iron balls arranged in four layers the top of G and the oth- 
ere of 7 each. A canister shot for a howitzer ooutuiiis 48 
small iron balls in 4 layers of 12 each. 

Canister are fired at ranges not exceeding 400 yards, 
but their most destructive elfects are from lUO to 200 
yards. 

11. What are g>(tpe-.thotf 

A certain number of iron balls, u.sually nine, put to- 
gether by means of two cast-iron i>lates, two rings, an 1 
one pin and nut. Each plate has on the inside three beds 
fm- the shot, of a depth e(|ual to half the thickness of tlu 
j>late, and of the form of a spherical segment, tiie cun'a- 
tia-e of Mhioh is the same as that of the shot. An iron 
pin riveted to the bottom iron plate passes through tlie 
centre and also through the top plate, where the whole is 
secured by a nut and screw. 

Note.— The use of these shot for field pieces has been discon- 
tiuaed, canister ausweriug the purpose. 

12. How were the hall x fixed in the old pattern? 

They were placed in tiers around an iron pin attached 
to an iron tompion at the bottom, ajid put into a canvas 
bag, and then quilted around with a strong cord. 

13. What !s a grenade? 

A shell thrown from the hand, or in barrels from mor- 
tars of large calibre, and ignited as other shells by means 
>f a fuze. 

14. How many kinds of grenades are made use oft 
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Hnnd-grenade$ and rampart-grenatlta ; old six-pountlei 
Bpberical-case may be used for the formei' aud siiell^i oi 
any calibre for the latter. 

1 5. To what purposes are grenades applied f 

They are useful in the defence of works, the small'^r. 
thrown by hand into the head of a sap, trenches, covered 
way, or upon the besiegers mounting a breach ; the largor 
kiiKls are rolled ovei the parap'^t in a trough. 

Hand grenades are intendtid to be used against the en- 
emy when he has reached such parts of the defences (tiie 
bottom of the ditch for examjde), as are not covered by 
the guns, or the muskets of the infantry posted on the 
banquettes. Aftsr the enemy has passed the abattis an \ 
jumped into the ditch, hand-grenades will be used ; and 
ithen if he mounts the parapet, lie must be met there with 
the bayonet. 

Ketchum's hand-g-enade is a sma'l oblong percussion 
shell whic i exploiles on striking the object. 

16. W/iat in a cnrm ■•« and its uie f 

It is a spherical shell having three additional h I 'S. of 
the same diuunisio'.is as the fuz-j hole, pierced at equal dis- 
tauc »s ajiart in the upper hiMuisphere of the shell, an;! 
tilled with a composition whicli burns with intense powr 
from eight to ten minutes, and the flame issuing from th ' 
holes 83ts fire to everything combustible within its reacli ; 
it is used in bombardn)ents, setting fire to shipping, etc. ; 
and is projected from cannon like a comniou shell. 

17. What it a "ubslifute for a carcass f 

Common shells loaded in the following manner : Th > 
bxirsting charge is p'aced in the bottom of the shell in a 
flannel bag, over which carcass composition is driven until 
the shell is nearly filled; then insert four or five strands 
of quick-match, which must be secured by driving niOr.. 
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coraposition upon it. These shells, after burning as a car- 
cass, explode. 

18. W/in( i"< a fire-hall, and its use ? 

It is a projectile of an oA'al sliajv*, foimed of sacks of 
canvas filled with conibustilile composition which emits 
.1 bright flatne. Its usa is to light up tlui enemy's works, 
and it is loaded with a slu'Ii to prevent it fi-oui being 
preached. 

19. What is a U(jlt:-ha 'lf 

Light halls are the same as fire-balls, except that there 
is no shell in them, as they ai-e used for lighting up our 
own works. 

20. What is a smokc-hidl f 

It is a hollow sphere similar to a light-ball, and filled 
with a composition which emits a dense, nauseous smoke ; 
it is employed to suffocate the eneniy's minei*a when at 
work, or to conceal one's own operations ; it burns from 
twenty-five to thirty minutes. 

21. Name the different kinds of rifle projectiles in our 
service . 

The Hotchkiss, the Ordnance, the Ahsterdam and the 
Eureka. Besides these there are many other varieties, 
and of each variety there are several modifications. 

22. Describe the Hotchkiss projectile. 

It consists of two pieces of cast-iron, the body, and 
the cup covering the base of the body; between these is 
placed a band or ring of lead, (the action of the charge 
being to crowd the cup against this band or ring, thereby 
expanding it), which is compressed by the discharge so as 
to take the grooves. 

2-3. Describe the Ordnance projectile. 

It consists of a cast-iron body, with a sabot compos'^d 
an alloy of lead and tin, which is cast ou the base of t li« 
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prnj^ctile, and is h 'Id in position by undercuts and dove- 
tails, the action of the charge being to force the sabot on 
the cast-iron body and to make it take the grooves. 

24. Describe the A hutenlam project i/e. 

The best form is cast in a single piece, and has an ex- 
panding ring of brass which projects three-eighths of an 
mcli beyond the base of tlie piojectile. 

25. De 'crihe the liu eka projeclile. 

It consists of a cast-irou body in one piece, with a brass 
sabot; the sabot is an annular disk intended to move on 
the frustum of a cone with an expanding cup in rear to 
take the gi-ooves. 

26. Ntime the projectiles used with field guns. 
Shell, case-shot, canister and solid shot. 

27. What is understood by a round of ammunition f 

It consists of a projectile and its cartridge. In case 
of the 12-pdr. gun and the nionntain howitzer, the pro- 
jectile and cartridge are attached to the same block of 
wood called a sabot, the whole being termed a round of 
fixed ammunition. 

28. What is understood h/ strapped ammunition f 
Where the projectile and cai'tridge bag are not united 

but carried separately, the projectile being attached to a 
sabot, and the cartridge bag to a block of wood called a 
cartridge-block reseint^liug a sabot. 

29. Whtit dijferen e is there in sabvts fior field service f 
Sabots for solid shot and spherical case have one 

groove for attaching the cartridge, and for canister two 
grooves. 

30. How are projectiles for field pieces fastened to thf 
sabot f 

By straps of sheet tin, or of strong canvas, when tin oi 
sheet-iron cannot be procui-ed. 
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31. How mnny straps are employed, and how are (hef 

fnxtened ? 

For shot, there are two straps crossing at right angles, 
out' 1 assing through a slit in th(f miJdle of the other. 
For shells, there are four straps soMered to a ring of tin, 
or fastened to it by cutting four slits in the ring, into 
whicii the upper ends of the strap are hooked, and turned 
down on the inside of tiie ring. 

32. What is a canistkk kou 12-pdr. field oun? 

It consists of a tin cylinder attached to a sabot and 
filled with cast-iron shot. 
3'5. How is it made ? 

Tlie cvlinder is fiist Mied to the sabot by six or eight 
nails, and a plate of rolled iron is placed at the bottom on 
the sabot. It is closed with a sheet-iron cover after being 
filled, the top of the cylinder being cut into strips ^ an 
inch long, and turned down over the cover. 

•Jl. In case of heavy sm ioth bore guns are solid shot at- 
tached to a sahotf 

They are generally without a sabot. 

8.5. How is it with nhells and spherical case f 

Except for the 8-iiich siege howitzer, they are all strap- 
ped to sabots made of thick i»lank, with strips of tin, as in 
case of strapiiing shot for field service. 

3t}. Horn is it with canister for smooth bore sea-coast 
guns ? 

They have no sabot; the tin is turned over the Itoh 
bottom. 

•i7. Are sabots used with grape shot? 
No. 

88. What ts the object of fixing solid shot or sJiells to 
wo den b ■ttoms ? 

To prevent injury to brass cannon; and to insure the 
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fuze of a shell being retained in or near the axis of the 
piece- 

39. What prnportiin does the weitjht of one spherical 
soli'/, shot bear to that o f another ? 

The proportion is, as the cubes of their diameters. 

40. Ho'c is the weight <}/ a spherical cos. -iron solid shot 
or she'l dete. mined f 

JMultipIy the cube of the diameter of the shot in inches, 
or the dift'ereiice of tlie cubes of the exterior and interior 
diaiuetera of the shell by 0.lJi2506for the weight in j ounds. 
In case of lead balls, the multiplier is 0.214. 

Note. — Tlie cjibe of the radiu.s, in iiich'/s, of a cast-iron spheri- 
cal solid shot will be very nearly eijual to its weight iu iwunas. 

41. Hoio is the diameter of a cast-iron shot of a given 
weight found f 

Divide the weisfht in pounds by 0.132566, and extract 
the cube root of the quotient, which w ill be the diameter 
in inches. 

42. How is the quantiti/ of powder which a spherical shell 
will contain found 

Multiply the cube of the interior diameter of the shell 
in inches, by 0.01741 for the weight of i>owder in pounds. 

Note. — Thef<e rnultiiiliersare found as follows: Suppose Wto 
represent the weight of a body, Jf its deiisitv, V its voliuue, and f/ 
the weidit of tlie unit of luaHs, then \\'=DVti. Now, if a cubic 
inch of distilled water at the sfciudaid temperature be tiikeu as tlie 
unit of nuusji, ■/ will be nuniericjilly j^jf pounds. Hence, W=VD 

■j^%|=0.0361G89Z)r=0.036201Z>|^ d« (supposing d tobe the diam- 
eter and the body to be spherical )=0,03G201x0.5236/)d8=0.018fl5a 
Z)rf3. If we now substitute for D the specific j^ravitv of cast-iron 
shot or shells=7.(iC0, we have »F=7x0.0I«^(i3=0.i;i25(i<jd8 ; and 
if for Z» we substitute the si)ecific gravity of lead, TF=0.2142d8j 
and in ease of powder, W =0.01744d8. 

For atanieters, weiyhts, and coaryts, see Tables, pages 120-131 
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43. What are nisa or grommkt tmd/i, and the'r mef 
They consist of a ring of rope yarn,* about 0.7 in. thick, 

•with two pieces of strong twine tied across at right angles 
to each other. The size of the ring is thi full diameter oi 
the bore, in order that it may fit tight, and stop the wind 
age. They increase the accuracy of fire, and are to bt 
preferred when the object of the watl is merely to retain 
the projectile in its place, as in firing at a dfepressiou. 
They stop th3 windage best when placed behind tha pro- 
jectile. They may be attach3d to the straps, or to tha 
projectile by twine, or may be inserted like other wads 
after the ball. 

44. How are juxk-wads matle; and for what are they 
used. 

Watl-moulds for each calibre, — consisting of two cast- 
iron cylinders of different diameters set in oak, or of two 
strong pieces of oak, strapped with iron, and joined by a 
hini^e, — are employed in their maniif.icture. The junk, 
after having been picked, is compressiid by being beaten 
in the smaller mould with a maul audci/l ndri nl drift — the 
latter nearly of the size of the nioaid — until it assumes the 
requisite dimensions; it is then taken out by raising tlie 
upper part of the mould, and closely wrapped with rope 
yarn, passed over it in the direction of the axis of the 
cylinder, and fastened by a few turns around the middle 
of the wad. It is then placed in the large mould, and 
again beaten with the maul and drift until its diameter 
is increased to that of the mould, wh^n it is taken out and 
its diameter verified by a wooden gauge corresfionding 
to the large shot-gauge of the calibre. ThL>se wads are 
used for proving cannon. 

* They may also be made of straw formed into rings of the 
proper size, and wrap^ied with twiae, and tied to the ball. 
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45. Describe the pr cexsqf hwlinfi field-she'h. 

They are set up on their sabots, the charges measured 
out ui the proper powder-measure, aud poured in through 
a copjier funnel. The fuze-plugs are then driven iu with 
a mallet, allowing the tops to project about 0.1 in., care 
l)eing taken not to split them. The holes in the plugs arc 
then carefully reamed out, and stopped with tow-'wads, 
which are pressed in firmly with a round stick. 

46. Dest ribe the jivocesx of lodd.iuj xphcriml l ase shot. 
The shot having been cleaned, the balls are put in. A 

stick with a less diameter than the fuze hole, and having a 
groove on each side of it, is inserted and pushed to the 
bottom of the cavity by working the balls a.side. The shot 
is then placed in a sand-bath or oven, and brought to a 
proper tempeiature to receive the sulphur, which in a 
melted state is poured in to fill up the iiiterstices between 
the balls; the shot is, allowed to cool, and the sulphur to 
harden, when the stick is withdrawn, and the sulphur ad- 
liering to the sides of the eye aud the surface of the shot 
is removed. If a fuze-plug and paper-f u>se are to be used, 
the charge is poured iu, and the plug inserted exactly as 
in ease of a shell; but, if the i-orniaun fuze is to be used 
the charge is inserted and the stopper and fuze screwed 
into their places, care being taken before placing the fuzt.i 
in position to puncture the covej ing of the magazine, s<i 
that the fire can communicate witli the charge. 

Spherical-case are now usually loaded by putting 
iu the bullets aud pouring melted sulphur or rosiu iu until 
the case is full. After' the sulphur has cooled, the space 
for the powder is bored out by a cutter, which removes 
both the sulphur and portions of the bullets from the 
space. This is a quicker metliod, aud gives a more cam- 
pact pi-ojectile. 
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Case-sfeot for rifle guns are filled in a similar manner. 

NoTK. — ^The object of the emlphur or rosin is to siolidify the 
mass of bnllets and ]>reveiit them from striliing by tlieir inertia 
»<aiin»t the sides of the case and cracking it when the piece is 
fired. Coiil dust is sometimes used ijistead of sulphur or rosin. 
Humid leaden balls, 17 to the lb. are used. 

47 Wfint advantages does this mode cf loading possess over 
the old one f 

In the old mode, besides a liability to accidents, if the 
powder remained in for any length of time before being 
used, it was gi-ound up and became impaired. By the 
new mode the powder can be placed in the small cavity, 
and allowed to remain without fear of diiniagt^ or danger, 
and be ready ftvr use when required. Beini^. besides, in a 
compact mass, instead of scatt'>red among the bullets, its 
power is mucli greater, and it acts more effectively in 
throwing the bullets outward from the centre. 

48. Descrilte the procesn of fUinii Moktak-siiells. 

Having been inspected to see that they are clean, dry, 
and in good order, place them on a block made for the 
purpose, or on rings of rope, or in indentations in the floor 
of the magazine, or on tlie ground, with the fuze holes up. 
The charge measured out in a powder-measure is poured 
in through a funnel, and any incendiary- com{X)sltion, such 
as pieces of port-fire, rock-fire, &c., is inserted. In the 
mean time the fuze is cut to the proper length according 
to the range, by resting it in a groove made in the block, 
or inserting it in a hole made in a block or in a post, 
and sawing it across with the fuze-saw ; or the fuze 
may be bored through with a gimlet perpendicularly to 
the axis at the proper point. The fuze i.s then tried in the 
fuze hole and should enter 2 of its length. If it does not. 
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it may be reduced by rasping. The hoad of it is covered 
with tow to prevent the breaking of the composition, the 
fuz'j-setter placed on, and the fuze driven with the mallet 
until the head projects not more than 0.2 in. to 0.4 in. 
above the surface of the shell. These shells are generally 
filled and the fuzes driven in the battery magaziues, as lliey 
are requiied. 

49. How are shells for heavy guns loaded f 

In the same way as Mortar-shells ; but a-s paper fuzes 
inserted in wooden or bronze fuze plugs are used instead 
of wooden fuzes, the plug only is driven into its place, 
and stoiiped with tow after the bursting charge has been 
pourad through it into the shell. 

;")(>. Horn are condemned shi)t and shell marked f 

With an X, made with the cold chisel. 

51. // w should halU he preseroe'l f 

They should be earefidlv lacquered as soon ^as possible 
aft 'r they are received. When it becomes necessary to re- 
new the lac(|uer, the old lacquer should be removed by roll- 
ing or scraping the balls, which should never be heated for 
tliat purpose. 

52. How should grape and canister shot be prexeroed f 
Tliey should be oiled or lacquered, put in piles, or in 

strong boxes on the ground floor, or in dry cellars ; each 
parcel marked with its kind, calibre, and number. 

53. How are halls piled ? 

Balls are piled according to kind and calibre, under 
cover if practicable, in a place where there is free circula- 
tion of air, to facilitate which the piles should be made 
naiTow, if the locality permits ; the width of the bottom 
tier may be from 12 to 14 iMs according to calibi-e. 

Prepare the ground for me base of the pile by raising 
it above the surrounding ground so as to throw off the 
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water ; leve) it, ram it well, and cover it with a layer of 
screened sand. Make ths iKjttoin of the pile with a tier 
of unserviceable balls buried about two-thirds of their di- 
ameter in the sand : this base maybe made perman;'Mt: 
clean the base well and form the pile, putting the /M^e-//«/e« 
of shells tiownwarda in the interca's, and not resting on the 
shells below. Each pile is marked with the number of 
serviceable balls it contains. The base may be made of 
bricks, concrete, stone, wood, or with borders and braces 
of iron. 

54. Hmo sihmdd fixed ammunition for cannon he stored 1 
Either in boxes or placed in piles, formed of two paral- 
lel rows of cartridges, with the sabots together in 4 tiers ; 
choc c the lower tier with strips of w od fastened with 
small nails ; put a layer of tow 2 in. thick between the 
shot ; let the piles rest on planks, if there is no floor, and 
cover them with tai*panlhis ; have the place swept, and 
the cartridge-bags brushed off. Leave a passage of 18 in. 
between the double rows, and keep them 2 feet from the 
walls. Fixed ammunition should not be put into powd^^r- 
magazines, if it can be avoided; it should be kept in a dry 
piace above the ground floor if practicable; the store-rooms 
should be always aired in fine weather, the piles should be 
taken down, and made up again every six months at most, 
the bags examined and ret aired, and tlie damaged car- 
tridges brcQcen up. A ticket on each pile should show the 
number and' kind of cartridges, tlie additions to the pile, 
and the issues. 

5.5. How should canhter be piled f 

Like fixed ammunition, in 4 or 5 tiers. Empty can- 
ister in 10 or 12 tiers; the bottoms and covers separately. 

56. How should CARTKI1>GE-BAGS FILLED he piled f 

Like fixed ammunition, or packed in boxes or barrels 
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57. How shoulil LOADED SHELLS be piled f 

Oil the ground floor of a secure building on planks, if 
ihe floor is not boarded; in 6 tiers at most; the fuzes of 
the lower tier in the vacant spaces between the sliells; those 
i)f the other tiers turn downwards like the fuze-holes of 
I'lniity shells; the piles should be covered with a tarpaulin. 
Loaded shells should never be put into magazines, except 
from absolute necessity. 

58. How should fire-balls be preserve/l ? 

In a cool place, separated from each other by shavings 
or straw, if they are piled up, or they may be suspended 
by the handles, the bottom resting on a board or floor that 
they may not become deformed. 

59. How is the number of balls in a pile computed, of 
whatever form the pile may be f 

Bv multiplying the sum of the three parallel edges, by 
one-third of the number of balls in a ti'iangular face. 

60. What is meant by the three parallel edyex of the pile? 
Of the rectangular or long pile, they consist of the two 

largest bottom-rows and top-row; of the square pile, of 
two bottom-rows, and top-shot ; and of the triangular pile 
of one bottom row, the shot at the opposite angle, and that 
at the top. 

(il . Ho^o is the fiumber of balls in a trianf/idarface computedf 
Multiply the number in the bottom row, plus one, by 

ha'f the number in the bottom row, for the number i*e- 

quii-ed. 

62. How is the number of balls contained in the top row 
of a rectangular pile calculated t 

One added to the difference between the long and short 
bottom rows will be the number required. 

63. How is the number of balls in an incomplete pile cf 
cu^atedf 
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By first computing the number in the pile considered as 
complete, then the number of what tlie upper part ought 
to consist; and the difference of these piles will be the 
iiuiuber contained in the frustum or incomplete portion. 
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PART I 

LABORATOBT STORKS. 

1. What b a FUZE ? 

A contrivance for igniting the bursting charge in a 
hollow projectile at any point of its flight. 

2. Jnio how many clauses are fuzes divided f 

Into three, viz : the time fuze ; the percussion faze | 
and the concussion fuze. 

3. Describe the lime fuze. 

It is composed of a case of paper, wood, or metal, in- 
closing a cohiiiiii of burning composition ignited by the 
charge in the gun ; it burns for a certain time, at the end 
of which it coiumunicatss the flame to the bursting charge 
in the hollow projectile. 

4. For what projectiles is it used f 
For shells aad rifle case-shot. 

5. Describe the percussion fuze. 

It receives no flame from the charge in the gun, but at 
the moment of impact, a flame is generated by means of 
fulminates, which produces the explosion of the charge 
in the shell. There are many varieties of this fuze, all 
consisting essentially of a brass or pewter fuze-plug or case 
which contains aft iron or steel plunger terminating in 
a nipple which carries a common percussion cap ; the 
plunger is held in its place at the lower end of the fuze-plug 
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by a collar screw, wire, or oth3r device ; when the projec- 
tile strikes, the plunger breaks loose, and by its inertia is 
driven forward with such force as to explode the cap and 
ignite the charge. 

6. For what prnjectiles is it used f 
For rifle-shells. 

7. What is a concwxion fuze? 

It is a fuze that, like the time fuze, may be ignited by 
the charge in the gun, and the flame of the burning com- 
position is admitted by means of some interior contrivance 
to the bursting charge iu the shell at the moment it strikes 
the object. 

8. What is the radical difference between the concussion 

and the percmx'on fuze t 

The former explodes, no matter what point of the pro- 
jectile strikes, wh Teas the latter requires the projectile 
to strike at or near the front end. 

9. To ivhat projecti'es is the concussion fuze applicable f 
To hollow spherical projectiles. 

10. What time fuzes are used in the U. S. service f 
Wooden, paper, the Bormann and the United States 

sea-coast fuzes. 

11. Describe the wooden fuze. 

It consists of a conical ]>lug of wood, of the proper size"* 
for the fuze-hole of the shell with which it is to be fired. 
The axis of this plug is bored out cylindrically, from the 
large, down to within a sMtt distance of the small end, 
which is left solid. At the large end a cup is hollowed 
out, and the outside of the plug is divided into inches 
and parts, generally tenths, commencing at the bottom 
of the cup. The cylindrical space is filled with com- 
position, }x>nnded hard, and as regularly as possible, 
and the cup filled with mealed powder moistened with 

12 
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vbiskej or alcohol. The rate of burning is determined by 
experiment, and marked on a vraterpiwl cap, which is 
tied over the cup. Knowing the time any shell is to oc- 
cupy in its flight, the fuze is cut off with a saw at the 
proper division, and firmly set in the fuze-hole with a fuze- 
set and jiiiillet. Say tiie fuze burns 5" to the inch. If a 
slieli be lU" in reaching the mark, two inches of fuze will 
burst it as it strikes. It it takes 8" to reach the mark, 
1 in. shoidd be cut off, etc. 

12. W/iat is l/ie dimilvbuiage of this fuzef 

Its irregularity, it being very diificulc to pound the 
composition so that equal lengths will burn in equal 
times. The shell may either burst too soon, and a great 
part of its effect be lost; or it may burst after burying 
itself in tlie ground; or it may burst after jiafisiug tlie 
proper ix)int. 'J'iris irregularity of burning istililniiion to 
all fuzes where the composition is driven in<li|peessive 
layers iu a column which burns in the same dirmtlun. 

1 ;3. ■ With what shells is this fuze used f 

With Mortar shells. 

14. What is the composition of Mortar-fuzes f 



No. 


Nitre. 


Sulphur. 


Mealed 
PoWv er. 


Time of 
burning i in 


Keniarks. 


I 


2 


I 


3 


3.8 sec. 


For Siege Mortars. 


2 


2 


I 


2'A 


S- " 


For Sea-Coast " 


3 






I 


2.2 " 


For 8-in Howitzers. 



15. Are these fuzes always cut before being inserted in 
the shell f 

Generally they are; but they are sometimes Ijored 
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through at the proper positions instead of being sawed. 

16. Are then ^^^^ 'i(]uely f 

Yes, M'heii the ftize is sn long as to render it likely that 

it will i-each the bottom of the shell ; for by cutting it per- 
pendicular to the axis, the whole base of the wood might 
be driven in contact with iJie bottom of the shell, and 
prevent the lighted composition from setting fire to the 
bursting charge. 

1 7. Describe the paper time-fuze. 

It consists of a cylindrical cjlumn of fturnin/jr composition 
packed in a paj^er case, gi-adually increasing in thickness 
frt)m its lower 'to its ui)per or outer extremity ; to in- 

suie ignition, it is primed with rifle-powder at the larger 
enfil. It is inserted at the time of loading the piece into a 
brass or wooden phig previously driven into the fuze hole 
of the shell. U'he composition has the same ingredients 
as gunpo\vder. the pro]>oi tions being varied to suit the re- 
(juired rate of combustion ; pure mealed powder gives tJie 
quickest composition ; hy adding ceiiain projiortions of 
sulphur and nitre, the composition burns more slowly. 
The rate of burning also depends upon the density of the 
composition and the jiurity and thorough mixture of the 
ingredients. These fuzes vary in length, bui-ning from 
four to forty seconds ; they are graduated in seconds on 
the outside of the case, and'can be cut to a length con-es- 
ponding to any intermediate time of flight. 

18. Describe the Belgian or Bokmann-fuze. 

The fuze-case is made of mc'tal (a composition of lead 
and tin), and consists, Fig. 2, first, of a short cylinder, 
having at one end a horse-shoe shaped indentation, one 
eiid only of which commimicates with the magazine of 
the fuze placed in the centre by a channel filled with rijie 
powder. 
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This ho rae-shoe indentation extends nearly to the 

other end of the cylin- 
der, a thin layer of lha 
metal only intervening. 
This is graduated on the 
outside into equal parts 
repi-esenthig seconds and 
quarter seconds (see Fig. 
4.) In the bottom of 
this channel a smooth 
layer of the composition is 
placed, . with a piece o£ 
wick or yarn underneath 
it. On this is i>lace(j a 
piece of metal ; the crosa 
Fig. i section of which is wedge- 

shaped (see Fig. 3) ; and this, by machinery, w 2>re.s.sed 

down u]X)n the composition, 
sealing it Jiermetically. Tha 
cylindrical opening, represented 
at a Fii^. 2, is filled with musket 
powder and covered with a sheet 
of till, which is soldered, closing 
the magazine from the external , 
air. 

B:^fore using the fuze, several 
holes are punched tlirough this 
sheet of tin, to allow the flame to 
enter the shell. On the side of 
the fuze the thread of a screw is 
cut which fits into one cut on the 
inside of the fuze-hole, and the 
f uzH is screwed into the shell with 
a wrench. 
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The thin layer of metal 
over the composition is cut 
through with a goiiq-e or 
chisel, or even a pen-knife, 
at the interval marked witli 
the number of seconds which 
we wish the fuze to burn. 
To jirevent the metal of this 
fuze, wliicli is soft, from 
beiiiG: driven into the shell 
by tiie explosive force of 
tlie charge, a circular piece 
of iron, with a hole through 
its centre, and the thread of 
a screw on the outside, Fig.S.'is screwed into thefuze-hole 
before the fuze is inserted. 

19. For what pr >Jectiles is the 
Bormann fuze cmploye<l f 
For spherical case-shot 

Note.— The Wrijit fnze. a' modification 
of the lionn.iiin fuze, extends the time of 
burning to twelve or luuiteeu seconds. 

p. ^ 20. Mention one important advantage 

o f this fuze. 

The shells can be loailed, all ready for use, and remain 
so any length of time, perfectly safe from explosion, as 
the fuze can be screwed into its place, and the composi- 
tion never exposed to extsrnai fire until the metal is cut 
through. 

21. What is the only operation under fire required? 
To gouge through the metal at the proper poiut, with 
any kind of chisel, kuife, or other instrument. 

12* 
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22. Describe the United Statks sea-coast fuze? 

The paper case fits in a fuze-plug of bronze instead of 
•wood. Jt fits the fuze-hole of tlie shell in the same way 
as the wooden phig, and is retained by the force of fric- 
tion. A safety cap and primer con»bined Ijave been adopt- 
ed to prevent ricochets, especially over water, from extin- 
guishing the fuze. A recess in the toi), filled with j riming 
composition, is covered, until the fuze is required for use, 
with a disk of lead or ]>a[ter fitting accurately the open- 
ing. The fire is conveyed to the fuze composition through 
a crooked p>a8sage which is filled with priming, an<l pre- 
vents water from entering iu sufficient quantity to extin- 
guish the fuze. 

For .security, a small leaden ping is j laced in the inner 
end of the fuze-plug, where It remains uutil it is driven 
out by the shock of the explosion. 

W; en the shell is j laced in the j iece, nothing more is 
necessary than to remove the disk which covers the recess 
iu tJje top. 

20. ]Vhfn are paper futex in -erled? 

At the moment of loading the gun, and into wooden or 
brass _/Mse-/j/ii//s previously driven into the shell. 

21. W/iat w a roit r-Fiui; ? 

It consists of a small paper case, filled with a highly 
inflammable but slow-burning composition, the flame of 
which is veiy intense and peuetiatiug, and cannot be ex- 
tinguished by water, 

25. What is it used for ? 

I'rincipally as an incendiary material in loading shells, 
nnd for communicating five to the priming of guns when 
proving them. 

2o. WJial does pmi-fire composition consist of f 
Of nitre, sulphur, and mealed powder, in different 
propoi-tious. Gue kind is com^iosed of 
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Nitre ...... 65 parts. 

Sulphur 22.5 « 

Mealed powder 12.5 " 

A port-fire case, eighteen inches in length, filled with 
this coiM}X)sition, burns ten minutes. 

27. What are primino-tobes, and their me t 

Small pipes having a cup at one end, and filled mth a 
composition for firing cannon. 

28. What lube is in general use in our si rvice f 
The friction primer. 

29. tksciibe it. 

It consists of a short tube of metal inserted into a hole 
near the top of a longer tube, and soldered in that jiosi- 
tioii. The short tube is lined with a composition made 
by mixing together one part of chlorate of potassa and 
two of sul, buret of antimony, formed into a paste with 
gum water. A serrated wire passes through the short 
tube and a ho'e oppositi to it in the side of the long one, 
tlie open end of the short tube being compressed with ui2> 
jiers, and the wire at the end of tiie si'rrated part doubled 
under to prevent any displacement. The other end of the 
wire is doubled and twisted by machinery. The long tube 
is filled with rifle powder, its upper end being covered with 
shellac-varnish blackened with laniji-black, and its lower 
closed with shoemakers wax and dipped into varnish. 

30. Mention one great advantage of the friction tuf/e f 

It gives an enemy at night up clue to the position of 
your piece, as does the lighted port-fire, or slow-xaatch. 

31. TFAai: is SLOW-MATCH ? 

A slow burning match prepared from hemp or flax 
slightly twisted, soaked in a strong lye, or in water hold- 
ing in solution sugar of lead. Cotton rope well twisted 
forms a good match without any preparation^ 
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32. How long does slow- milch prepared frjm hemp or 
flax burn t 

Four to five inches to the hour. 

3'j. What is the use nf siiw-iuitlch f 

It is used principally for tlia puipose of retainin;;f fire 
in the shaiie of a h.ird-poiuted coal, to be ussd in firing 
cauuoa, fire-works, &;c. it was formerly used in field-bat- 
teries for lightiug the port-fires witli which tlie pieces 
were dischai-ged ; but both ai*e now entirely superseded by 
the friction primer. 

31. W QUICK-MATCH? 

It is a match made of threads of cotton, or cotton wick, 
steeped in gummed brandy or whiskey, then soaked in a 
paste of mealed powder and g-urmned spirits/ and after- 
wards strewed over with mealed powder. 

3.J. Hoio lang does it burn f 

One yard burns in the open air thirteen seconds. 

3(5. What is the use of quick-match f 

To fire mortars, and sometimes in proving pieces. It is 
extensively used in priming all kinds of fire-works, such 
as fire and light balls, carcasses, rockets, priming tubes, 
&c. , and in conveying fire very rapidly from one portion of 
a piece of fire-work to another. 

37. When used fur dincharging cannon, how is the qu 'ck' 
match set fire to ? 

By a slow-match, port-fire, or any other convenient 
material. 

38. When used to prime carcasses ^ §cc., how is it set on 
flref 

By the flame from the .piece. 

39. What is Valexcikxses composition f 

A compound of 50 parts of nitre, 28 of sulphur, 18 of 
antimony, and 6 d£ rosin. 
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40. What h its use f 

As an incendiary composition, in charging shells for 
the purpose of increasing their destructive property, hy 
setting fire to buildings, shipping, &c. 
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PLATFORMS. 

1. What is a platform ? 

A strong flooring upon which a piece of ordnanco. 
mounted on its carriage, is manceuvred when in battery. 

2. IVkat hi the object of a platform t 

To facilitate the service of heavy guns and mortars, 
and to insure accuracy of fire. 

3. Mention the kinds of platforms in general use in the 
service . 

Fixed platforms for casemate and barbette batteries in 
fortifications, which are constructed with the works ; the 
siege-platfonu for guns and howitzers ; and the siege-plat- 
fonn for mortars; the rail-platform ; the ricochet- plat- 
form ; and the platforms for sea-coast mortars. 

4. What properties should wooden platforms possess t 
Strength and portability. 

5. Are the pieces composing siege-platforms of the same or 
d'fferent dimensions f 

All of the same dimensions, viz : 9 feet long, 5 inches 
■wide, and 'd^ inches thick. 

(5. What is the toe ght of each piece t 
About fifty pounds. 

7. What h the number of pieces in the siege-platform for 
guns and howitzers f 

Forty-nine iu all, one being ussd as a hurter on the 
front part of the platform to prevent the carriage froto 
running too far forwai-d ; and twelve for sleepers. 
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8. What is the weight of this pla'/n m complete f 

Two thousand six hundred and one and a half pounds. 

9. Dexcribe the method of lai/iii(/ a pla!forin for a siege' 
lun or hoirilzer . 

First establish the centre line of the embrasure, and! 
tretch a cord on tliis line from the raitldle of the embra- 
:jure to the rear. This is the direc rix of the platform. 

Lay the two outside sleepers parallel to this directrix,. 
their outside edges being fifty-four inches distant from it. 
The four otlier sleepers are laid parallel to these, the edge 
of each fifteen and a half inches from the edge of the next. 
The upper surface of the front ends ot these sleepers to' 
be fifty inches on a vertical lioe below the sole of the em- 
brasure. 

They are laid with an eleyation to the rear, of one* 
and a half inches to tlie yard, or four and a half inches in 
their whole length. This elevation may be determined by 
placing a block four and a half inches high on the front 
en(i of the sleeper, and laying a straight-edge with a 
gunner's level on it from this block to the rear end, th^ii 
so arrange the earth as to bring the level true in this[x)si- 
tion. The next set of sleepers are laid against and inside 
of the first, overlapping them tin-ee feet, having the rear 
ends inclined outwards, so that the outer edges of the ex- 
terior ones .--hall be each fifty-four inches from the diiTc- 
ti'ix, and the spaces between the edges of the others the 
same as in the first set, viz ; fifteen and a half inches fioni 
the edge of one to the edge of the next, all having the 
elevation to the rear of one and a half inches to the yard, 
and perfectly level across. The earth is then rammed 
fiinily around these sleepers, and made even with their 
upper surface. The first deck-plank, with a hole throurh 
each end for the eye-bolts, is laid ia place perpendicular ty 
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the directrix, its holes coiTPspomliiiqf ^ith those in the 
sleepers. The hiirter is pLiced ou it, and the bolts drivn 
through the corresponding holes in these [ieces. Tiie 
hu' ter should be so j lac^-d as to prevent the wheels from 
striking apfaiust the epaulment wlu'n tlie piece is in bat- 
tery. If the interior slope has a bns i of two-sevenths of 
its hsight. the inner edge of the hurter should be two and 
a half inches from the foot of the slope. The other planks 
are then laid, each one forced against the preceding, 
the last plank having holes for tiie rear eye-bolts. By 
drawing out or driving in the outside sleepers, the holes 
tiirough their rear ends are made to corresjwnd with those 
in the last deck-p ank, and thfe bolts are put in. • 

Drive stakes in the rear of each f leejier, leaving their 
tops level with the upper surface of the ]>latform. Raise, 
rain, and lev«l the eaith in the rear of the platform. sO as 
to have a plain, hard surface to support the trail when the 
recoil is great. The earth at the sides should be raised 
neai'ly as high as the platform, and well rammed, giving 
it a slight inclination outwards to allow the water to run off. 

10. What are the dimensions of this platform t 
Fifteen feet by nine feet. 

1 1 . Why is the elevation to the rear given to this plat- 
f>rm ? 

To diminish the recoil and to permit the water to ruo 

off. 

12. Describe the platform for a siege mortar. 

It is composed of only six sleepers and ticenttf-one deck- 
planks. It is laid level and the front and rear deck-|ilank ; 
are connected by eye-bolts to every sleeper. 

13. Give the dimensions and toeight of th'is platfo -m. 
Dimensions about nine feet deep by nine feet wide ; 

wid weight twelve hundred and twenty pounds. 
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H. Dexcrihe the me'liad if lan'tnq the rail-platform. 

The rail-platforin for sipge-innrtars consists of three 
sleepers and two rails for the cheeks of the inortar-bed to 
slide DM, instsaflof the deck-plank, and is very strong^ and 
easily constructed and laid. 

TJie pieces beinf^ notched to fit, are driven together at 
tiie battary, the distance between the centre lines of the 
rails being equal to that between the centre lines of the 
cheeks. The earth is excavated eight and a half inches, 
the depth of the sleepers, and the bottom made perfectly 
Iwvel. The directrix being exactly marked by stakes, the 
platform is placed in position, its centre line coinciding 
with a cord stretched between the stakes marking the line 
of fire. The earth is filled in as high as the upper surface 
of the sleepers, and firmly rammed; and the stakes are 
driven iu the rear angles formed by the sleepers and rails, 
and one at the rear end of each rail. 

lo. Mention the p. rts of the uicochet-platform. 

1 Hurter, 8 feet long. 8 in. wide, and 8 in. thick. 
<J Slet^pers, 9 feet long, 5^ « " " 5^" " 

2 Planks, 10 ft. 8 in. long, 13 " " «' 2^ " " 
1 plank, 7 ft. long, 13 " " " 2\ " «' 
1 piece of plank, 2^ ft. long, 1.3 " " " 2^ " " 
1« stakes, 4 ft. long, 1^" " " l| " " 

1(5. Whit is the weight of this platform f 
Six hundred pounds, 

17. Describe the method of laying this platform. 

To lay this platform, place the hnrter perpendicular to 
the line of fire, and secure it by four stakes, one at each 
end and two in front, 31^ incnes from the middle to- 
wards each end ; lay the three sleepers parallel to the 
lull t n-, the first 16 inches from thf rear edge of the Jiui tT, 
the second 43^ inches from the rear edge of the first, and 
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the third 4d}4 inches from the rear edge of the second. 
I^y tite plauks 31^ iucbesfroiu Uie Uir. ctrix of the nlnt- 
fortn to Uie centre of each plniik. Place the piece of nlaiik 
00 inches from the rear ed,are of the lust sleejier, and bed it 
ill the ground. Place on the last sleeper and this jnece of 
}>laiik, the plank (7 feet lonp:), its front end 106 inches 
from the rear edge of the hurter. 

18. G'ce the d meuttiom of parts of sea-coast Mortar plat- 
forms, (bee Table p. 147.) 

19. Describe the methbd of laying these pi ■ tfonns. 

FOB THE 13-INCH MORTAR. 

A pit is dug 2 feet deep and al>out 18 feet square on 
the bottom. The earth on the bottom is well rammed and 
levelled. The dimensions of the 13-inch Sea-Coast Mortar 
platform are 15 feet by 15 feet by 2 feet 2 inches. The 
two-inch planking is laid level on the rammed earth p<*r- 
pendicular to the directrix. The cr&ndrical bolts are put 
in tlie sleepers, and the sleepers with bolt heads down, are 
laid compactly on, and perpendicular to the planking, and 

Earallel to the directrix. As the deck-planks are laid, the 
olts pass through the holes in them. The deck-plauks 
are laid coini)uctly upon the sleepers, perpendicular to the 
directrix. The nuts are put on the bolts and screwed 
down. Both the nuts and bolt-heads are counter-stuik. 
The iron plates are laid parallel to the directrix autl 
screwed fiimly with wood screws to the deck-planks, cov- 
ering nine feet in the centie of the platform and leaving 
three feet on each side uncovei-ed. The earth is then 
filled in and rammed compactly around the platform with 
a slight incliuation outwards, so as to shed water. I h i 
platform for the new centre-piutte chassis is 17 feet tM|uar<;; 
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and the bottom of the pit must tJierefore be 20 feet 
square. 

FOR THE 10-INCII SEA-COAST MORTAU. 

The 10-inch platform is similar to tha 13-inch dcscribt'd 
above, hut its dimensions are 12 feet by 12 feet by 1 foot 
8 inches, and the imn jilnti-s covit eiijiit feet of the centre 
of the platform, leuviiig t .vo feet on eacli si le uncovered. 
The pit is one foot six iuciies deep by about 15 feet square 
on the bottom. 
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PABT xn. 

ARTILLERY CARRIAGES AND MACHINES. 

1. What is meant by artillery carriages f 

Carriages of every description employed in the artillery 
service. 

2. Hownre such cnrrinqes cln^yified ? 

Into two general <livisions; first, those carricages on 
which artillery are mounted, eitli >r for firing or travelling', 
and secondly, such as are psp -cially used for the trans- 
portation of artillery, ammunition, and stores. 

3. What is a gun- arriofje ? 

it is the macliine on whicii a piece is mounted for 
majioeuvring and firing. 

4. Into what classes may gun-carriages be divided f 
Into m' oab 'e and s'ationary carriages. 

5. What is the use of movablk carriages ? 

Thay are used for tlie transpoi-tation of the pieces as 
well as for firing them, and are mounted on large wheels. 
They are furnished with limbers. 

6. Describe the movable carriage. 

It consists of two cheeks, connected together and with 
a stock by assembling bolts. Tha front part supports the 
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piece, and rests upon an axle-tree furnished with whc-els, 
the rear end of the stock or trail resting on the ground. 

7. What are the chekks? 

The parts of the carriage between 'which the piece is 
placed, and uixjn which tlie trunnions are supported. 

8. What is the tcheel composed off 

Of a nave into which the axle-tree enters; of a certain 
number of spokes fastened in the nave ; and a circumfer- 
ence which is coni[ osed of a number of fellies equal to 
half the number of spokes. 

9. What is the dish of a wheel f 

The inclination outward of the spokes, when fastened 
in the nave. 

10. What is the advantage of this Miquity of the 

spokes ? 

It gives elasticity to (he wheel, and protects it from 
the effect of siiocks which would destroy it, if the sjxikes 
were in the sanie plane. 

11. What is the object o f giving dish to a wheel f 

For the purjioae of making the body of the carriage 
wider; to diminish the length of the axle-tree, thus in- 
creasing its strength; to throw the mud and water outside 
the wheels; and to keep the wheel close against the car- 
riage, and prevent any tendency to run off the axle. 

12. How are nuivuble gun-caniages distinguished ? 
As field, mountain, and siege-can iages. 

13. What are the principal cans, derations to be lept in 
view in the construction of movable cai-riagesf 

In firing, the carriage should yield to the recoil. 
Were it fixed immovably, it would soon be destroyed, no 
matter how great its solidity. Its weight should be pvo- 
^jortional to that of the piece. If too heavy, it would soon 
be destroyed by the shocks of the piece, if too light, the 
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recoil would be immoderate. Its weight should always he 
less than that of the piece. A heavy piece upon too light 
a carriage will perform better service than the i-evers«' 
arrangement, since the effort exerted by a | iece depends 
upon its mass multiplied into the square of the velocity. 

14. What are the principal considerations to be kept in 
view in the construction of ficd-varriagesf 

Lightness and strength combined, great mobility and 
flexibility, and a low centre of gravity, in order to sur- 
mount all difficultie.s in the field whiclii must frequently 
arise while artillery is acting A\ith other troops, — to resist 
the concussion in firing, and the severe jolting produced 
when moving rapidly over uneven gix)und. 

15. How man;/ k inds of fiehl-yun cari'iaf/es have ice ? 
Three, viz: one for the three-inch rifle, which with 

slight modifications is adapted to the one-inc!i Gatling 
gun; one for the half-inch (iatiing gun; and one for the 
twelve-pounder. The corres; ending parts of these car- 
riages differ only in their diunen.sions. 

1 6. In what respect are these carriages similar f 

hi all, except that of the half -inch Gatling gun. the 
same kind of limber and the same size wheels, so tliat any 
limber or wheel may be used with any carriage. 

17. Describe these ffui)-carrlrif/rs, 

'i'hey consist of two short cheeks of wood, bolted u]ion 
a stock and wooden axle-body, in a recess of which fits 
the iron axle on which the wheels ai-e placed. The stock 
terminates in & trail and trail-pta/e which rests on tiie 
gj'ound, and has on the end a strong ring called the lunette. 
which is placed on the pintle hook when the piece is 
limbered. In the stock is placed an elevating screw-box 
of bronze in which the elevating screw fits. 

18. Mention other parts of a JielH-catriage. 
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Cap-squares, ear-plat,;s, trumuoii-j>!atis, uii 1 >r-strap, 
elevating-scraw, wheyl-.ijfiMni plat s axl --trae, trail-plate, 
trail-handles, proloage-liooks, i.oiiitiii,!jr-riu.!?8, wasii«r-houks 
lock-chain, si)Oiige-cliaj!>, sponge and muiiner stop, bolls, 
rings, bands, hooks, keys, straps, uiiU aud uails. 

19. Wkat is ti.e liii>!>er? 

It consistsof a similar axle-1>oJy, axle, .and two wheels, 
and on these rests a fraine-woriv to receive the tongue. 
Ou top of the whole is an animuuitioit box, the top of which 
forms a seat fur three cannoneers. lu rear of the axle-tree 
is a pintle-hook to receive the lnn3tfce of the trail Con- 
nected with the frame work in front, is a fixed .yillnter-hur 
with four hooks, to wliich are attached tli,' traces of the 
wheel-horses. .\t the extr^z-mity of th:-; tongue are placed 
two pole-chains, by which the tongue or jwle is held up, 
and a jx)le-yoke with two movable l)ranches, to prevent, as 
much as possible, the pole from oscillating aud strikuig tha 
horses. 

20, What is the use of the I'mber f 

To facilitate the movements of the carriage. By means 
of it a considerable p<jrtiou of ammunition and stores niay 
be conveyed tor the immediate use of the piece, some of 
the cannoneers may be seated on the boxes, and by the 
simple manner in which it is attached to the carriage, the 
greatest facility is afforded for coming into action, or in 
retiring. 

21. Are there ang ^her ndoantaffes from the manner in 
which the gun-carriage and limber are connected ? 

These two parts thus possess all the advantages of a 
four-wheel carriage, and the freedom of motion peculiar t<j 
each admits of their passing over ground uninjured, or 
without being overturned or strained, where aiiy other 
lour-wheel carriage would invariably fail. 
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22. Give the total w ight of a gun-carriage and limher 
equipped for service. 



3-inch. 


i2-pdr. 


Gatlin 


Sf Gun. 


Six divisions in half- 






chsst. 




. H-inch. 


I -inch. 


lbs. 


lbs. 


lbs. 


lbs. 




3.978 


J,546 





23. Describe the mountain artillery gun-carriage. 
It is formed like the field-gun carriage, but much 

smaller, the cheeks not being formed of pieces di.stinct 
from the stock, but all three made of two pieces bolted 
together. The axle-tree is of wood, which lessens the re- 
coil, and gives an elasticity to the whole carriage, better 
adapted to resist the .shocks of firing. The wheels are but 
thirty-eight inches high. Ordinarily, over rough ground, 
the carriage is transpoi ted on the backs of nmles; but 
where it is possible, a pair of shafts is attached to the 
trail to keep it from the ground, and the piece is drawn 
on its carriage by liarnessing one of the pack mules to it. 
The ammunition is carried in ammunition boxes on the 
backs of mules. 

24. Describe the VVMHIK carriage. 

The necessity for a small carriage for the mountain 
howitzer, when used on our western prairies, has led to 
the adoption of a special carriage for that service, with a 
limber attached as in a field can-iage. This renders the 

* When there are five divisions in each half-chest, the total weight i 
3,648 lbs. 
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carriage less liable to overturn, and preferable in every 
i*e»pect to the two-wheeled one. The limber is furuished 
witli two amiminition boxes, placed over the axle-tree, and 
parallel to it, and just wide enough for one row of shells 
and their cartridges. 

25. Hi'tp many kinds of siegk-gdn carriages are used 
in our service f 

Three; one for the 4Hn. gun; another on ■which the 
30-pdr. Parrott gun is now mounted; and the third for the 
8 in howitzer. 

Note. — These carriages are the old l^pdr. , 18-pdr. and •24-pdr. 
sie^-gim carriages, a great number of which beiug on hand are 

utilizi'd as above. 

26. In tohat respect are they similar f 

They are all constructed in the same manner, differing 
only in their dimensions. All the limbera and wheels are 
the same, so that they can be used in coiumou. 

27. Describe this gun-carriatfe. 

It is similar in its constmction to the field-carriage, but 
is joined to the limber in a different way. l-'i'ojeeting up- 
wards from the liuib«r and in rear of the axle-tree, is 
placed a pintle, which enters a hole made in the trail from 
the under side, and a Insliing chain and hook keep the two 
parts together when puce in position. The weight of the 
trail resting on ther«i6ir endof the tongue keeps this nearly 
hoiizontal, and relieves tlie horses of tlie weight of it, 
which, as it must be both long and heavy, is too much ficwr 
the horses to carry. 

* Vrhen the 8-inch howitzer Is mounted on the 24-pdr. carringe, 
a quain is used instead of tiie elevatiug screw, the howitzer beiqg 
too ahort to rest oii the screw. 
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The splinter-bar ia, as in field carriages, stationary, but 
the traces of the next team are attached to a movable bar 
whicii is connected with the end of tlie tongue. The ton- 
gue is furnished with pole-chains, but no yoke, and the 
rest of the teains are harnessed as in field-artillery. The 
axle-trees are of iron, with axle bodies of wood, which last, 
by its elasticity, renders the shock from the piece less di- 
rect and violent. 

On the upper surface of the cheeks, near the rear ends, 
are placed two projecting bolts which, with the curve of 
the cheeks, form resting places for the trunnions, when the 
piece is in }X)sition for transportation. They are called 
travelling trunnion-beds. When the piece, is in this position, 
its breech rests upon the bolster, which is a curved block 
of wood, bolted to the upper side of the stock. On each 
side of the trail, and perjjendicular to it, a strong man- 
oeuvring bolt is placed to Herve as \ laces to app y the hand- 
spikes in manoeuvring the carriage. 

28. What is the object of the tr veiling trunnion-beds? 
For the purpose of distributing the load more equally 

over the carriage. 

29. Menlifin the parts composing the limber. 

The fork, the splinter-bar, the hounds, the sweep-bar, 
the tongue, the pintle, the lashing-chain, the axle-tree 
(iron). The sweep-bar is of iron, and on it rests the trail, 
which by its weight keeps up the tongue. 

30. G ve the weight of siege-gun carriages and limberi 
without implements. 

12-pdr., 3,641 lbs.; 18-pdr., 3,743 lbs.; and 24-pdr., 
3,915 lbs. 

31. Why is it unnecessary for siege-carriages to have the 
lame degree of moUl'ty and flexibility as field-carnages f 

Because siege-carriages, are, properly speaking, trans- 
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portation wagons for use on roads, and never intended for 
manoeuvring with tiwps. 

32. How many horses does the transportation of siege' 
guns require f 

Eight horses (four drivers.) 

3-}, Witat are statjo.vauy gun-carriages used fori 
'J'o fire tlia piece from, and not to transi)ort it. 
34. For tc.'iut service are these carriages used 
For g^arrison and sea-coast pieces; aithough the sie^e- 
gun carriages just described may also be used in a fortifi- 
cation or garrison. Moi-tar-beds, t-o be described here- 
after, are used either for siege or garrison service. 

33. What are the chief requisdes for garrison and sea- 
coast carriages f 

Strength, durability, and facility in serving the guns, 
as they are iiitend"d only for the works of a place, coast- 
batteries, and situations where they are permanently fixed. 

36. yVh;/ nhou d these carriages be required to possess 
great strength and durability 1 

Unless made strong they would soon be shaken by the 
continued and rapid lire which tlie def,'nce of a work may 
demand; and from their constant exjwsure to the weather 
they would soon d^cay if made oi a very perishable ma- 
terial. 

37. Is the weight of garrison carriages a matter of great 
importance ? 

It is of less importfince in this class of carriages than 
in any other, as they are seldom removed from their situa- 
tions; their weight adds but little to the labor of running 
them up. 

38. Hfen/ion the different &t\tio'sa\\\ carriages. 
The barbette front pintle carriage; the l)arbette centre 

pintle carriage; the casemate -carri^e; and that for the 
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24-pdr. iron howitzer, called the flank caseiuaie-carriage; 
and the carriage on v\liicli the )nort;ir is iiioimted called 
its bed. All theso?, except tlw Jkuii cuxcmaie -rurriu(/e, are 
of wrought iron, the latter being iiuide of wood. 

Note. — Tlie 13-iii. mortar is now moiiiited on a centre pintle 
carriage in the following uiauuer, viz. : Tlie nioiUu- is mounted ou 
the usual bed, and tliis uimn a cliagsis tchting on its phitloim 

39. What is a Barbktte carr age ? 

It is a carriage of the stationary cla.ss. ou which a gun 
is mounted to lire over a parapet; and a barbette gun is 
any gun mounted on a barbette carriage. 

40. Of how many parts are sea-coast carriages com- 
posed ? 

Of a gun-carriage and chassis. 

41. Describe the wrought-iroii f/ttn-carriage. 

It is composed of two ( heeks, he d together by two plates 
of boiler iron called the front and rear (rditxotns. Each 
cheek is formed of two pieces of boiler iron cut to a tri- 
angular shape, separated at the edges by interposing the 
vertical portion or w«b of a T shaped bar. The horizontal 
branches project over each side to foiiu a double rim, 
which gives stiffness to the cheeks. Flat bars of i ron are 
also placed between the plates at suitable intervals to 
stiffen the cheeks in the direction in which the weight and 
recoil of the piece bear ui>on them. All these paits are 
held together by screw-bolts. The motion of the cairiage 
to and from battery is regulated in the S and 10-inch car- 
riages by a pair of eccentric truck wheels, which work on 
an axle-tree placed underneath and a little in front of 
the centre of tlie trunnions. When it becomes necessaiy 
to check the recoil of the gim-carriage,^ the wheels are 
thrown out of gear by means of a handspike inserted in the 
socket attached to tiie end of the axle-tree, and the carriage 

14 ' 
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moved on slitliiip friction. When tlieguu is to be moved in- 
to battery, the w he. Is are tln ow n into year, in a similar mau- 
uer, and the front of the carriage moves on rolling friction. 

The manavvring wheels mentioned abuve are fixed on 
the projecting ends of the axle-tree, the axis of the wheel 
being eccentric with the axis of the axle-tree. 'J'hese ec- 
centrics are so airnnged that when the centres of the 
wheels are at their 1<> ■ est points the surface of the wheels 
bear on the rails of the chassis and raise the gun-carriage 
from it ; and when the centres are at their hichcht points 
the sui-faces of the wheels do not touch the rails, and the 
gun-carriage is in contact with them. Jn case there is no 
socket connected with the end of the axle-tree, the w heel 
is thrown into or out of gear, that is, made to bear on the 
rail of the chassis, or relieved from it, by turning the axle- 
tree with a w ivncii placed on the hexagonal end. In the 
15-in. carriage there are two pairs of miinauvring wheels, 
one pair being j>laced in front as above described, and the 
other pair near the rear end of the can iage. 

The elevation and depression are given by ft lever, the 
point of which works in a ratchet cut in the breech of the 
piece. 'J he f ulci um* is made of cast iron and rests on the 
rear transom of the gun-can iage. It has several notches 
for adjusting the position of the elevating ban 

42. Lescribe the chassis. 

The cha.ssis is t e movable railway on which the gun- 
carriage moves to and from battery. Ifc is comjosedof 
two wit)ught-iron rails inclined 3" to the horizon, and uni- 
ted by transoms, as in the gun-carriage. In addition to 
the transoms, there are several diagonal braces to give 
stiffness to the chassis. 

* It is so named In the Ord. Manual, bnt in the Heavy Ar illery 
tiK-tic8 and ill Appendix Ko. 2 of tJbis Hand-booJt it is called tlie 
" tfttcbet-poBt." 
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For t e 10-inch and smaller carriages, the chassis rails 
are single beams of rolled iron, 15 inches deep ; for all 
calibres above, the rails are made of long rectangular pieces 
of boiler plate and T iron, in a manner similar to that of 
the cheeks of the gun-carriage. In order to move the car- 
riage horizontally in the operation of ainung the piece, 
the chassis is supported on traverse wlieels which roll on 
lircular plates of iron, fast' ned to a bed of solid masonry, 
calbd the traverse circles. Tiie motion of the gun-carriage 
is checked front and rear, by pieces of ii'on bolted to the 
top of the rails, called hurters and counter hurters ; and it 
is i)revented from slipping off sideways by J'riction rollers 
and (/iiiilex, w hich are bolted to t'le cheeks and transoms. 

In a late modification of t'le 15-inch carriage, t e front 
ecc'Mxtric axle is replaced by an ordinary one, dispensing 
with axle-pawls and friction bands, the handspike pa Is 
are made double instead of single, with a spring to keep 
t'lem out of the ratchets, the front set of transoms and di- 
agonal braces are removed fJom the chassis, and pneumatic 
or ' ydraiilic buffers to check the recoil are put in with 
thick braces. When the rear manoeuvring wheels are aut of 
gear, the top carriage touches the rails of the chassis and 
moves on sliding friction, and when they are in (jear the 
front wheels are also made to touch the rails and t le top 
carriage moves on rolling friction. To prevent the rear 
manoeuvring wheels from working out of gear while the gun 
is being run from battery, or jumping in gear when the 
gun is fired, pawls are provided for locking the rear a le. 
\\'hen no pawls are provided for lockingti.e eccentric a^le, 
it is often necessary for one cannoneer to remain embarred 
ill the axle socket to prevent tlie axle from flying out of 
g rir. The 15 in. carriage allows an elevation of about;t2* 
iiii 1 a deprassiou of about unless wi.en fitted with 
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pneumatic buffers when no more than 25* elevation can be 

given. With the 1 ydraiilic buffer w i oh passes along ti e 
centre of the el assis,tl,e elevation is still l urti.er diminis ed. 

43. What iVf the pintle and where itt it placed f 

It is ti e central j iece around which t! e c! assis is trav- 
ersed. In tlie centre-pintle carriage it is in tl e centre of 
t' e c' assis, but in the front pintle carnage it is in t! e cen- 
tre of the front transom. It is a stout cylinder of wro\»g t 
iron inserted in a b ock of stone, if the battery be a fixed 
one ; or it is secured to cross pieces of timber bolted to a 
platform firmly imbedded in ti e ground, if it be of a tem- 
poraj y nature. In casemate batteries the pintle is placed 
immediately under the t: roat of t!;e embrasure, and the 
chassis is connected witli it by a stout strap of iron, called 
the tongue. 

Casemate carriages differ from barbette carriages in 
being mucli lower, but t'..eir mode of constractiou is essen- 
tially the same. « 

44. Where are the handsipikes applied in manoeuvring theae 
carriages f 'l o holes in t>.e circumference of the traverse 
and manoeuvring wiieels. 

45. Why does the chassis slope towards the Jrontf 

In order to diminish the recoil, and aid in running t!:e 
piece into battery. 

46. What guns go on the same carriage f The 10-inch 
rifle and tlie 13-irich smootli bore on the 13-inch carriage; 
and tlie 12-incli rifle and 15-inch smooth bore on the 15-inch 
carriage. The 20-iuch gun 1 as a separate carriage. 

47. What cairiage is preferable for the barbette batteries ? 
Tiie centre-pintle carriage as affording a much greater 

horizontal field of fire. 

48. What are the weights of top carriage and ckasnia v/ 
the 15-inch gun carriage ? 
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Weigjt of top carriage with air cylinder 

attac'.iraents, 5,800 lbs. 

Weight of chassis, (centre pintle) . . 9,466 lbs. 
" " " with air cylinder 15,450 lbs. 

*' " (front pintle) with geared 

traverse wheels, .... 11,022 Iba. 
" of chasiss (front pintle) with air 
cylinders and geared traverse w'ueels, . 17,000 Iba. 

49. How mnny kinds of siegk-mortak beds have wef 
Three; the8-in., 10-in., and the Coei.orn. 

50. Which of these are alike t 

The first two, differing only in dimensions. 

51. Desct^e these beds. 

They are made of wrought iron and put together aft^r 
t':P manner of the sea-coast gua carriage. The different 

parts are the c':eeks, which, like those of the gun carriage, 
are triat>gular in s'.iape, and two transoms connecting the 
cheeks together. At the end of each clieek are projections, 
called front and rear notches, underneath which tlie can- 
noneers erabar wit'.i t'.ieir handspikes to move t'.ie bed on 
the platfornn; there are also two front and two rear ma- 
noeuvring bolt* for the same purpose. The elevation and 
depression are given as in the gun carriage, by embarring 
with tlje iix)n elevating bar thi-ough the fulcrum* into the 
I'atchets on the breecli of the mortar. 

Sea-coast mortar beds have eccentric truck wheels for 
manoeavring tlie mortar bed on the platform, and manoeu- 
vring bolts are omitted. 

52. Describe the centre-pintle carriage upon which the 13 
inch mortar is mounted. 

The mortar is mounted on the usual bed now become 

*rt is BO named In the Ord. Manaal, but In the Heavy ArUlIerj! 
tactics and iii Appendix Ko. 2 of this Hand-book it is called th4 
" ratchet-post." 

14* 
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the top carriaiTe, and this upon a chassis resting on its plat- 
form. The top carriage has a crane attached to the left 
cheek, and to the inside of the right cheek is attached a 
pawl worked from the fiont, for locking the eccentric 
axle in and out of gear, and the cari iage is strengthened by 
an additional rear transom about 5 inches M'ide, the pipe 
being omitted. The chassis li;is the usual appliance for 
throwing this ch\ss of carriages into gear, and in addition 
an eccentric axle phiced at right-angles to, and supported 
by, a double front tran.soni, and carrying a traverse Mheel. 
bv means of which motion is communicated to the chassis. 
The chassis is otherwise transoined and braced in accord- 
ance with the system. The chassis weighs 2,000 lbs., and 
the chassis rails are 1J)0 inches long, and 10 inches high in 
front, and 15.} inc es in rear. 
, 5'1. Descrihe the COKHOltN mortar-heil. 

It is made of a blo^ k of oak-wood, in one piece, or 
two pieces joined togetlifr with holts. A recess for the 
trunnions and jmrt of the breech is mad(! in the top of the 
bed ; and the trunnions are kt'pt in tbeir places by plates 
of iron bolted down over them. Two iion handles are 
bolted to the bed on each sid *, by which four men can 
carry the bed with tli ' mortar in its place, the entire 
weight being only 29(i pounds. 

51. Where is the vi..\sii Ca.skmatk cnn-inr/e emploijetl ? 

It is especially adapt"d to th? mounting of the 24-pdr. 
iron howitzer in the flanks of casemate-batteries, for de 
fending the ditch. 

55. Describe the woo<hn fftin-ca-riage. 

The cheeks are made of wliite oak, and connected 1 y 
two iron transoms, the front one projecting below the 
ch»eks, and resting on the chassis with a projection on the 
Uittom of it, fitting in between the rails. The bottom of 
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the trail has the same slope as the upper surface of the 
chassis ou which iti'ests; so that «heii its eccentric-roller 
Is out of gear, the rear parts of the cheeks fit the rails. 
] lie remaining portion of the bottom of the cheek make? 
nil angle with the rail, and has in front a fork, and a roll- 
er which runs on the rail of the chassis when the eec» ii- 
tiic is in gear. Each check lias on the side a trail-handle 
and a nianoeuvring-ring. In rear of the rear transom is 
jilaced an eccentric-roller, having a j lojection in the mid- 
dle of it, just large enough to tit in between the rails of 
tlie chassis, and gnide the trail of the carriage. When this 
t oiler is in gear, the weight of the ti ail rests upon it, while 
tliat of the front part of the carriage is thrown upon the 
front rollers, and the piece is then easil}' run in and out of 
battery; but the rolkr being out of gear, as when the 
piece is about to be fired, the weight rrsts upon the rear 
part of the chei ks and the front transom, and sliding fric- 
tion is brought into play to diminish the recoil. Cap- 
squares are used vvitii this carriage. 
50. De.'crihe the v/iasxi'^. 

It consists simply of two rails 3 incites apart, and 
joined by four traiiscnis and assembling-bolts. Iluiters 
en the leav i nds of tiie rails only are us.'d. as the bottom 
I'lojectioii of tiie front trai.srni )>revc)it,s the cai riage i mi- 
ning too fiir into biittery. 1 he front end of the chassis 
rests on the sole of the tnil rasure. The *iid is provided 
with a ]iii)tlu-plate and a strap of half-inch iron through 
which the pintle passes to the masonry beneath. The real 
of the chas.'-is is supported by an iron prop, the lower eno 
of which is attached to two traverse-wlieels. 

57. Wliat ccniar/e is used forccnveying ammunilion for i 
Held buHcnj ? 

The CAISSON. 
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58. Describe i'. ' 

A four-wheeled carriagp, consisting of two parts, one 
ofwhioli is a liiul>er similai' to tJiatof tiie gun-carriage, and 
c miect 'd in a similar way l>y a wooden stock and lunette. 

On the axle-body of the rear part, and parallel to tin 
stovk. are placed three rails upon which are fastened two 
aiMiuuiiitioii boxes, one behind the other, and siuiilaj' to 
tlie on-^! on tli? limber ; so that the cais^ion has three am- 
munition lM>xes which will seat nine cannoneers. The in 
terior compartments of the ammunition boxes vaiy ac- 
cording to the nature of the ammunition with which tliey 
are loaded. In rear of the last box is i>laced a spare 
wheel axle of iron, with a chain and toggle at the end of it. 
On the rear end of the middle l ail is placed a carriage 
hook similar to a pintle hook, to which the lunetts of a 
guu-cai'riage whose limber has become disabled, may be 
attached, and the gun cai ried 6ft" the field. 

The caisson has the same turning capacity and mobil- 
ity as the gun-carriage, so that it can follow the piece in 
all its inanosuvres, if necessary. It also carries a spare 
wheel, spare pole, &c. 

59. Giee the total toeight of a caisson equipped for field 
service. 





i2-pdr. 


Catling gun. 


3-in. 






Six divisions in half 






chest. 




H-in. 


I -in. 


lbs. 


lbs. 


lbs. 


lbs. 


»3.8'9 


3,SiS 


2.063 


3oj6 



- * When there are five divisions iu each luiU-vhest, the tubil 
weight oi the cHissoiris 4,24S iiuuuds. 
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60. What proi'ision is made for repairing the carriages of 
a field-ballerti when required? 

Every field- hattery is provided with a forgk. 

61. Describe 1 1 vf ICO gon. 

It consists, besides tlie limber, of a frame work oi 
v liich is fixed the belJovvs, fire-)>lsice, &c. IJeliiiid the bel 
lows is placed a coal-box, which has to be removed before 
the bellows can be put in position. In the limber hox are 
] liiced the smith's tools, hors"-shoes, nails, and spare pai-ts 
(iron) of carriages, harness, &c. 

6"J. What is the weight of the Forge equipped for fiekl 
service f 

3,383 pounds for the battery; and 3,370 pounds for 
the reserve. 

63. Describe the BATTERY-WAfiOx. 

It consists, besides the limber, of a lonef-bodied cart 
vith a round top, which is connected with the limber in 
thesamewayas all other field carriages. '1 he lid opens 
on hinges placed at the side ; and in the rear is fixed a 
niovable forage-rack for carrying long forage. One of 
these wagons accompanies each field-biitteiy. for the pur- 
pose of transporting carriage-maker's and saddler's tools, 
spare parts of carriages, harness and equipments, and 
rough materials for replacing different parts. 

Both this and the forge are made of equal mobility 
■with the other field carriages, in order to accompany them 
w herever they may be required to go. 

64. What is the tt.tal weight of a battery-wagon equipped 
for field service ? 

3,574 pounds, exclusive of forage, for the batteiy ; and 
4,915 pounds for the reserve. 

65. How many kinds rf wheels are employed for field 
carriages? 
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Three : No. 1, for tlie 3-inch rifle and 1-inch Gatlinff 

prun -carriages, for the caissons, for^e, battery-wagon and all 
limbers, except that of the | inch Catling gun-carriage ; 
No. 2, for the 11 pounder gun-carriage ; No. 3 for the j| 
inch Catling gun-carriages, caissons and limbers. 
66. In what re<pect are wheils No. 1 and 2 similar f 
They are of the same form and height, and they fit on 
the same axle-tree arm. Their height is 57 inches, and 
each wheel is composed of 14 spokes and 7 fellies. 
H7. Hi'W do they differ i 

In the dimensions of their parts, and in strength and 
weight. • 
08. What is the weight of these wheels f 
Ko. 1, 180 pounds ; No. 2, 196 pounds. 

69. Give the weight and height of wheel iVo. 3. 
Weight, 87^ pounds, and height 45 inches. 

70. What are the weight and height of a wheel of siege 
guri-carriaf/es and limbers f 

Weiglit 40-1 pounds, and height 60 inches. 

71. What are the weight and height, and number of spokes 
and fellies of a tcheel of the mountain artillery gun-carriaqes f 

VVeigiit 60 pounds, and height 38 inches. The weight 
of a wheel of the prairie-carriage and limber is 69 pounds, 
and height 42 inches. These wheels have 12 si.X)kes and 
6 fellies. 

72. Give the track of the wheels of artillery carriages. 
The track of the wheels of all artillery carriages (the 

moimtain howitzer and praii-ie carriages, and the ^ inch 
Catling gun-carriage excepted) is 60 inches. In case of 
the mountain howitzer caniage the track is 30.2 inches ; 
that of the prairie-carriage is 42.5 inches, and that of the 
^ inch Catling gun-carriage is 43 inches. 

73. What is the portable forge designed for f 
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Sen'ice in a mountainous country, where wheeled car- 
riages cannot travel, for the pui-pose of nlaking repairi? not 
only for the artillery, but lor all other arms of service 
taken on such expeditions. 

74. What IK the MORTAR-WAGOS designed fort 

The transpoitation of siege-moi-tara and their beds, or 
of guns, or large shot and shells. 

75. Describe thif war/on. 

The limber and wheels are the same as those of the 
siege gun-carriage. The body consists of a platform of 
rails and transoms, resting on an axle-tree, the two mid- 
dle rails being prolonged to form the stock ; six stakes or 
standards are inserted in'sockets on the side of this plat- 
form and used to secure the load. The side rails are pro- 
longed to the rear and furnish pivots for a roller placed 
immediately in rear of the platform. This roller by the 
application of hand-spikes, is used in loading the wagon ; 
the guns, mortars, &c., being drawn up on the stock. 

A muzzle bolster on the stock near the limber, and a 
breech-luuter near the hind part of the wagon, are pro- 
vided and used when long pieces are transported on it. 

Mortars are usu.-illy canied mounted on their beds. 

70. What is the weif/ht of the mortar-icagon f 

Tlire weight (carriage and limber complete without im- 
plements), is 3,185 lbs. 

77. What is the ttxe of the hand cart? 

For the transportation of light stores in siege and gar- 
rison service. 

78. Describe it. 

It consists of a light body with shafts, mounted on 
two wheels. The shafts are joined together at the ends, 
and sujiported immediately iu front of the body by iron 
legs. It weighs 181 lbs. 
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79. WJiat is the me of the hand slixg-caut ? 

It is ussd in siege and garrison servic«3 for transporting 
ai"tillevj short distances. 

80. Describe it. 

It is a two-wheeled carriage made entirely of iron, except 
the pole which is of oak. The axletree is arched to make 
it stronger, and connected with the pole by strong wron^^lit 
iron straps and braces. In tlie raar of tha uxle a projw- 
tion is welded to receive tlie end of a strong hook. The 
end of the pole terminates in a ferule and an eye. The 
eye is for tin purpose of attaching to the cart, whan neces- 
sary, a limbiiir or a horse. The diameter of the wheels is 
6 feet. 

81. How great weights can be transported by (his cart f 

it should not be used habituallii for heavier weights than 
about 4000 lbs., but in case of necessity a '24 or Bi-j^dr. 
gun mav be transported on it. For heavier guns or ma- 
terial, the large sliii(/-ca t drawn by hors:;s or oxen should 
be used. Tt-is cart is wooden throughout, and the diam- 
eter of th*? wlijels 8 feet. 

82. Wlial (ire the we ghtu of the hand sling-cart and the 
large sling-cart f 

Hand sling- cart weighs 1,115 lbs.; large sling-cart 
2,282 lbs. 

83. What is the field and siege gin and its use ? 

It consists, like all gins, of two legs and a ]iry-pole, a 
windlass, sheaves, pulleys, and a fall or rope, and is used 
for mounting or handliitg guns, or other heavy bodies, in 
the field or in the tr^ek^s of a siege. The legs are about 
14^ feet long, and the height of the gin about 12 feet. It 
weighs 615 lbs. 

84. How floes the garrison gin differ from the field 
and siege gin f 
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It is heavier ami stronger, as it is used for mounting 
heavier guns, and has not to be transported like the other 
witli an army in the field. Tlie leg:s are longer and the 
gin higher than the other. Its Weight is l,2dU lbs., aud 
tiie legs are about 21 feet long. 

85. Describe the caskmate gix. 

It does not differ from the garrison gin except in its 
height (which is about that of the fie^d and siege gin), 
and the thickness aud strength of the pai'ts. Its weight 
is 979 lbs. 

80. How m"ny L'nds nf hydraulic jacks are used for ar- 

tillerfi purptisen f 

Two, viz. : the lifting and pulling jacks. They are em- 
ployed in moving lieavy guns through very short distances, 
and are usually of 15 or 30 toijs capacity. 

87. Give the weight and dimensions of these Jacks. 





Height. 


Lift or 
Stroke. 


Weight 
filled. 


Weight of 
Shoe. 


Kind of Jack. 


Inches. 


Inches. 


Pounds. 


Pounds. 


30 ton lifting Jack. . . . 

15 ton lifting Jack 

30 ton pulling Jack . . . 


20 
20 
62 


12 
12 
18 


230 
140 
310 


90 
5° 



88. What force must be applied to the lever of these Jacks f 
No greater force than that of one man (provided he 
applies a power of about 1501bs.) need ever be applied to 
the lever of either the lifting or the pulling jack, since that 
force is amply sufficient to work the jack to its full capa- 
city- 

15 
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89. Explain the mode of filling the Ufi'np Jack. 

Remove the small screw in the head, having the piston 
or ram quite down ; fill the ja'-k through the screw-hole 
in the 'hfacl with winter stniiu'^d sperm oil, or alcohol, or 
whiskey, aildinjjto the latt 'r (if liable to freeza) a tahle- 
spoqiiful of sperm oil, work the lever while pouring in the 
liquid until the rum. or | iston, is up to its full stroke ; 
when this occurs the jack is filled suflicipiitly. Then re- 
verse the lever and jmsh the rain, or jiiston, back to the 
bottom of the cylinder, and rex)lace the scr-^w in tae screw- 
hole in the head of tli3 jack. This screw is not intended 
to fit tight, and ihust not be screwed tight honje after fill- 
ing the jack. Be careful that no dirt gets into the head of 
the jack, while filling. 

The liquid may consist of equal jiarts of alcohol and 
■water, or equal parts of whi.skey and water ; but th"se 
liquids shou'.d not be used when the temperature is at, or 
likely to be at, freezing: point. Kerosene oil, or water un- 
mixed with either alcohol or whiskey must never ba u.S'xl 
ti> till the jack. iSpiiits of turpentine is also au unsuit- 
able liquid for u.sR in these jacks. 

90. Kxplain how to Jill the /julliiif/ Jacl: 

With the iron key, un.sci'ew and r^niov the screw at 
each end of the cylinder ; if the piston is not down, pu.sh 
it home; fill through the two scr^w boles with the sam j 
liquid as is used on the hydraulic liftiiij? jack ; and replace 
the screws, screwing theni home, but not too tight. 

91. Explain how to lift an ohj.ect wi'li the if ing jack. 
Place the Iiead of the jack under the object to be lifted. 

If the obj' ct is too iu»ar the gi-ound to admit of this, use th i 
iron claw, placing on3 of its hooks under the objfct and 
the other (which has a dowel) over the head of the jaik. 
Insert that end of the lever which is squared ^or made with 
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a journal), and has a projecting shoulder, into the mortice 
or slot of the jack, tlie projecti-'n of the shoulder down- 
wanls (or underneath), andpi;mp until the object is raised 
to the required height. If this height is greater than the 
full stroke of the piston or rain, block up the object to be 
lifted, reverse the lever so that the jirojection of the shoul- 
der is upwards or above, press upon it until it is at the bot- 
tom of its sti'oke. and then push the piston or ram- down 
to the bottom of the cylinder ; block the jack up higher ; 
then reverse the lever, and proceed to raise the object as 
in the first instance. 

It son)etini<'s hap; ons that the piston or ram cannot be 
pushed down after it has been run up to its fujjl height or 
stroke, this difficulty can be ovtrcnrne by slacking by a 
few turns the fniall screw in the head of the jsick, and 
thus allowing the air with which the jack is filled to es* 
cape. 

Sometimes the jack fails to woi"k in consequence of the 
valve sticking in its seat, tliis difficulty can be overcome 
by striking the lever a few sharp blows up and down with 
a wooden mailet or stick, which will jar the valve and 
cause it to resume its action. 

The lifting jack can be used standing at any angle be- 
tween 10 and 90 degrees above the horizontal ; but great 
care must at all times be used that the support for its base 
is secure, and that its head is not permitted to slip from 
under the obj'»ct to be raised. 

92 . Expluin how to lower an object with the lifting jaclc. 

Place the bead of the jack securely under tlie object to 
be lowered, with the piston or ram run u]) to the distance 
to which the object is required to be lowered, press down 
th" lever as far as it will go, take out the lever and re- 
\irse it so that when put back in the slot or mortice, the 
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projection of the shoulder of the lever is upvrards (or 
ab>>ve); then with a slight pressure of the hand push tiie 
lever downwards cautiously, whan the object will com- 
mence to lower and will continue to lower as slowly as de- 
sired. By giving tha lever a slight push upwards the low- 
ering can be arrested at an .' point. The object must not 
1)3 lowered too fast, nor the lowering checked too sud- 
denly, or the jack will ceas ; to work. 

9-J. lixplain how to uvg ihe pulling jack. 

Secure one end of tha jack to some fixed object (the 
end ui^arest the pump is preferable) ; unscrew with the 
key the valve in the puinp two or thi*ee turns, and pull 
tha jack down or stretch it a.u'vrt, attach the free end of the 
jack to t\\i object to ba moved ; shut the valve by screw- 
ing back the two or three turns that were unscrewed ; at- 
tach the long lever and pump away at it until the object is 
moved as desired. When there is not room for the long 
lever, the pump can be worked by the short lever. If the 
jiwjk does not start at once, slack the screw in the cy inder 
(close to the pump, which th'j same key fits), until a drop 
or two of tha fluid com s out ; as soon as tliis occurs turn 
the screw immediately back, if the piston or ram will 
not run out to its entiid length or stroke, place tlie jack in 
a horizontal jKJsition, take out the screws at each end of 
the cylinder, and fill thi-ough both holes with the usual 
liquid. 

The pulling jack can be used to pull or to lift at any 

angle between tlie horizontal and the perj^endicular, but 
the diractioii of its force must always be a straight line, 
and tli;^ force pump must always be at the lowest end 
when th;; jack is us id in any other way than horizontally. 
\V'h n th ' pulling jack is in use the lever joints must be 
well oiled, and kept free frojn dirt. When the puUiug 
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jack is not in use the piston j'od must be kept in, and when 
the jack is hiiug up, the eJid where the puiup is, must 
always be downward. 

Note.— The foregoing in relation to livdraulic jaclcs is taktu 
froju "Artillery School Circuliir," A'o. 7, 1«74. 
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PRACTICAL GUNNERY. 



1. How may the initial velocity of a shot or shell be US' 
eertuined f 

It may be determined approximately by firing the gnn, 
the axis being horizontal, at a target and measuring the 
distance of the point struck below the point where the axis 
of the gun produced would jiierce the target. Thii is the 
vertical distance fallen through by the ball in the tiuje of 
passage from the muzzle to the target, and the time in which 
ifc falls through this distance is given by the formula 



in which t represents the time, s the vertical space fallen 
through, and g the force of gravity. The distance to the 
target divided by this time gives the initial velocity ajv 
proximately. 

2. Il'7(fi/ is the raiin of the inilinl velocities of projectiles 
tp.'en the weight of the powder anil prijeclile alone vary ? 

Tlie initial velocities are d rectly proparlional to the 
squ re root i f ihe we yht of po:cder divided by the square root 
of (he iceif/ht of projectile. 

3. What it the ratio <^ the initial veloc'ties of projei tiles 
when of d Jferent we ghls, hut fired with similar charges f 

The initial velocities are invereely as the square roots? 
of their weights. 

4. What is the ratio of the initial velocities of project Its 
of equal iceif/hta when fired with different charges of powder f 
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The velocities are directly as the square root of the 
charges. 

5. What cause/! affect initial velocity ? 

The size and position of the vent, the windage, the 
length of the liore, the form of the chamber, the diameter 
and density of the projectile, the windage of the carti idge, 
and the form, size, density, and dryness of the gi-ains of 
powder, and the barometric , tliermonifti ic, and hygio- 
mttric states of tlie atmosphere. 

(5. Mention some < f the instruments ewp'oyed to determine 
initial velocity. 

The gun-pendulum, the ballistic-pendulum, electro bal- 
listic macJiiues, tlie Schultz chronoscope and the " Le 
lioulenge " clnonograph . The last two are now mostly 
used in service. The vaiions pliins in use differ only in 
the manner of recording and keeping tiie time of fiii;lit. 

7. J)nes^ u ^hot or shell continue at the same uniform celO' 
city (luring its Ji (jht ? 

The velocity decreases as the distance increases, in a 
proportion a little higher thau the squares of the velocities 
tln-oughout. 

8. What causes a decrease of veloc ty of a shot f 

The resistance of the air, which vaiies as the square of 

the velocity of the shot. 

9. With projectiles of different diameters, and equal 
veloc 'ties, to what is the resistance of the air pn jwrtiotial ? 

Their surfaces, or the squares of their diameters. 

10. Would the ve ocity of a projectile be increased by 
lengthening the gun f 

Only up to a certain point; in a proportion which is 
nearly the mean ratio between the square and cube roots 
of the length of the bore. It is found that the velocity 
given by long guns is reduced to an equality with that of 
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short guns within a short distance from the muzzle vrhen 
lired with siiuiiai- charges. 

11. Wttulfl the velttv ti/ of a project'le be increased hy 
entirely p eeenlMf/ the recoi , or by udding greatly to the 
we g'lt of the gun ? 

hi neither case would any sansible effect be produced 
on tha velocity. 

12. Would the ve'ocitg of a projectile be increased by 
using a lager charge of powder f 

Only to a cei-fciin point, peculiar to each gun; by fur- 
ther increasing the chai-ge the velocity would be gradually 
diminished; yet the recoil is always increasid by an 
increase of charge. 

13. To tvhftt isjhe final velocity of a projectile falling in 
the air proportional ? 

It is du-ectly proportional to the product of its diame- 
ter and density, and inversely proportional to the density 
of the air. 

14. Hoio is the retarding effect of the air upon Vie larger 
and demer pr'jectiles ? 

It is less, and consequently the range greater. 

15. How is the retarding effect of the air upon an oblong 
projectile as compared with Us effect on a spherical one f 

For the same calibre, an oblong projectile will be less 
retarded, and consequently with an equal or even less 
initial velocity its range will be greater. 

18. What is meant by the time of flight of a shot or 
shell f 

The time during which it is passing through the air 
from the piece to the first gi-aza 

17. When f ring with common shells at 45" elevation, how 
is the time oj' flight found? 

Extract the squiu'e root of the ran^ in feet au<l divide 
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by 4, or divide the range in feet by 16 and extract the 
square root of tliis quotient. 

Note.— Range in feet==i»y<2xcotangent elevation. 

=l(5i2Xcotangent elevation. 
==16i2 where tlie elevation is 45°. 

Or t=i ^ range in feet for elevation 45°. 

18. Having the tinie of flight, how is the range ascer- 
tained f 

Multiply the square of the time of flight by 16 for the 
range in feet, (the elevation being 45°). 

19. What is meant hy the penetration of projectiles f 
The depth to which they are forced when fired into any 

resisting medium. 

20. Give the law of penetration of spherical projectiles. 

Their penetration when of the same size, with differ- 
ent velocities or charges, is nearly as the squares of the 
velocities; when of different sizes the penetration will be 
proportionate to their diameters nmltiplied by the density, 
and inversely as the tenacity of the medium. 

21. What is the depth of penetratio i of projectiles fired 
from the siege-gt.n f 

About the same as that of the 30-pdr. Parrott gun 
(see page 189). 

22. What is the depth of penetration of a projectile fired 
fromjield pieces f 

Fired at the distance of 500 or 600 yards, the penetra- 
tion will be from to 6 feet in parapets recently con- 
structed, will traverse walls of ordinary construction; but 
a 12-])ounder is necessary to make a breach in walls of 
good masonry and of 4 feet in thickness, and in this case 
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tlie position of the battery must be favorable, and the 
operation a slow one. 

23. How may the perforation of iron plates be deter' 
mined t 

By the following formulsa of Capt. Noble, viz. : 
452617x<Z 

in which 

ssnnmber of foot tons per inch of shot's circum* 

ference. 
Tr=weight of shot in pounds. 
r=velocity of impact in feet. 
d=dianieter of shot in inches, 
(stbickness of plate in inches. 
a^l.884. 

To apply this to an example, let us take the 20-in. 
Rodman gun in which W=10701bs., V==1400 feet (weight 
of charge of powder being 200 lbs.) ; then by substitution 
we will have 

1070x1400 2097200000 

g= = =232.24 

. 452617X19,95 9029709.15 
232.24 

««= =167.803 in. 

1.384 
f=12.9 in. 

24. In attacking a poaf, or fortified position, in what 
manner should the fire from artillery he carried on f 

Previous to an assault, t .e artillery ought to support 
t'le other troops by a combined fire of guns, liowitzers, and 
small mortars, so that, if possible, t le fire may be simul- 
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taneous; as snch a diversity of projectiles would tend to- 
distract the defenders and prevent them from extinguish- 
ing any fire among buildiiijErs, besides throwing them into ' 
confusion at the moment of assault. In cases of surprise,, 
when iinmediiite action is required, the above method can- 
not, of course, be practicable. 

2'). When Jiring g of different calibres at long ranges, 
what are the probabilities^ of kitting the object f 

As the squares of the diameters of their respective 
shot, when of equal density, and fired with propoi-tiooall 
charges. 
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PAfiT 117. 

THE PARBOTT RITLE GUN.* 

1. Deifc, ibe the PgrroU rifle gun. 

This gun is made of cast iron reinforced at the seat of 
Uie charge witii a wrought-irou jacket Wiach is shrunlf on. 

2. Name those now in ute. 

10, 20 and SO-pdrs. army; 30 and 60-pdrs. navy ; 100, 
200 and300-pdrs., the last three being the same for both 
army and navy. 

'i. Name the smooth bore guru which correspond to these 
rifled guns in calibre. 

3-pdr. smooth bore to the 10-pdr. ; 6-pdr. smooth bore 
to the 20-pdr; 9-pdr. smooth bore to the 30-pdr. ; 32-pdr. 
smooth bore to the 100-pdi-. ; 8-inch to the 200-pdr. ; 
10-inch to the 3ii)0-pdr. 

4. What projecti es are used with th^se guns f 

Shells, case shot, solid shot, and canister. 

•Although this gun is'not a Regulation gun, yet in consequence of 
so many of them having been used in our service during the war of 
the late Rebellion, and b«ing stiil.ia it is deemed necessary to :i» 
vote a chapter to a description o( it 
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WZIOBTB OF PBOJKCrnUBS trSED WITH PABBOTT QVSB. 
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loo-pdr. 


1 
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lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


Solid shot. . . 






25 


25 




70 


132 


150 


10.5 


19.5 


to 


to 


55 


to 


to 


to 


Shell 






30 


30 




100 


«75 


230 


9-75 


18.73 





























5. Give the number of grooves of these ffuns. 

10-pdr., 3 ; 20-pdr., 5 ; 30-pdr, Army and Navy, 7 } 
100-pdr., 9 ; 200-pdr., 11; SOO-pdr. 15. 

Note.— Depth of grooves in all is 1-lOth Inch. The twist is 
increasing. 

6. What kind of powder is employed f 

No. 7 or No. 5 powder for the 100, 200, and 300-pdrs.; 
Kod mortar powder for 10, 20, and 30-pdi'8. 

7. What are the dimensions of the cartridges f 

The same as prescribed for ordinary cannon of the 
same bore. 

8. Hoio are fhe gu7is loaded? 

The cartridge is first inserted and rammed home, and 
then the projectile, with the ring of brass at its rear end 
creased, if practicable. The fuze plug must, before firing, 
oe screwed down fimly in its place. To insure its fitting 
«losely, it is provided with a ring or washer of leath r. 
The rammer should be hollowed ont, to prevent injury to 
the fuze at the front end of the shell. When a rouiul shot 
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is used, as for the ricochet, it should be wrapped in can- 
vas, or other suitable material, in order to bring its centre 
as nearly in the axis of the bore as practicable. 

Note. — With all rifle guns, sponges well saturated with oil 
should be nsed. A little giewre, mft soap, or gluph on the base of 
the jirojectile adds ranch to its certainty, and Khould be used when 
possible. The bores of the gnns should be washed, and the grooye» 
cleaned of all residnnm and dirt after firing, and after the gun 
hiis cooled. Great care must be taken to send the projectile home 
in loadingj in order that no si^ice may be left between the projectile 
tind cartridge. Before using shells, unless already loaded and 
fuzed, tliey must be carefully iimpected both on their exterior and 
interior; and scrapers should he used to clear the cavity of all 
moulding sand before charging the shell. Special attention should 
be given to the iusertion of the fuzes, and the threads of the fuze- 
hole should l)e carefully cleaned before screwing in the fuze, hi 
all Pan-ott projectiles it should be carefully oteerved tliat the bra^s 
rin^ or cup is properly swedged, and that in case of the ring tlie 
cavities between it and the projectile are not clogged witli dut or 
sand. 

In loading shells care should be taken to fill them entirely with 
powder, leaving no vacant space after the fuze is screwed ui. 

9. Describe the sights. 

These consist of a fixed sight upon the right rim-base, 
and a brass movable sight, placed in a socket, which is 
screwed into the rear of the wrought-iron reinforce at tlie 
breech of the guns. 

The movable sight is furnished with a sliding eye- 

fiiece, and is graduated up to 10°. The eye-piece is capa- 
ile of lateral adjustment, to allow for the drift up to 10°, 
and for the effect of the wind. 

10. Are elevating screws employed with this gun f 

The 100-pdr., 20d-pdr., and 800-pdr. and nearhr all th;- 
.^0-pdr. army guns, are provided with them. The fiiPt 
three (sea-coast) guns having uo preponderance, can be fir 1 
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from fixed batteries without any elevatiasf screws; but for 
close adjustment of the elevation iu sighting, and for easy 
and rapid chanjje of the iX)sitio!i of the gun, the screw is 
highly important. It is so phiced as to be managed by 
the person sighting th ) gun. At elevations above 20*^ it 
is better to detacli the screw. 

11. What c ■rrktfiei are empln)/e<l tcilh these rjuns? 
For lO-pdr. army gun, the old (>-pdr. field carriage. 
For20-pdr. " 12-pdr. 

For 30-pdr. " " 18-pdr. siege carriage. 

For 100, 200, and 300-pdr. army guns, the carriages of 
the b and 10-inch smootu bores and a special iron car- 
riage respectively. 

12. What charges of powhr are wed with these f)uns f 
:30(V-pdr., 25 lbs. ; 200-pdr., Ifi lbs. ; 100-pdr.," 10 lbs. ; 

60-pdr. Navy, 6 lbs. ; 30-pdr., 34 lbs. ; 20-pdr., 2 lbs. ; 
10-pdr., 1 lb. 

AVEBAOE BAKOKS OBTAINED WITH PABBOTT BIFIJSS OS M0BB19 

[See General Gillmore's ReiK)rt.] 



Gun. 


Projectile. 


Charge. 


Elevation. 


Range. 




lbs. 


lbs. 


0 / 


yds. 


30<>-pdr. 


250 


26 


13- 30 


4290 


2oo-pdr. 


150 


16 


11. 47 


427a 


loa-pdr. 


70 to 100 


10 


»3- 30 


427a 


jDo-pdr. 


250 




5. 12 


1950 


300-pdr. 


150 


iS 


4. 12 


1750 


loo-pdr. 


70 to 100 


10 


4- »S 


1750 
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In atrial of the 300-pdr. Parrott at West Point., N. Y.. 
in Maicli, 1808, ^vith a charge of 25 lbs., weight of shell 
252 lbs., and an elevation of 10|°, the range was 25(Ki 
yards, the target being tJOO feet above tlie level of tliu 
guu. 

BANOES OF KX^PDB. PARBOTT OTTN. 

Charge, 10 lbs. No. 7 Powder. 



Projectile. 



Long shell 
« « 

Solid shot 
Long shell 
Solid shot 
Long shell 
Solid shot 
Hollow shot 
Long shell 
Solid shot 
Hollow shot 
Long shell 
Solid shot 
Hollow shot 
Short shell 
Hollow shot 
« u 



Range. 



yards. 
1450 
2100 
2200 

3520 
3810 

479° 
5030 
5190 

5853 
6125 

6338 
6820 
6910 
7180 
7810 
7988 
8453 



Time of flight 



4}4 seconds. 





a 


6% 


l( 


13 


(( 




« 




u 


18K 


u 


19 


a 


21K 


II 


22>4 


a 




u 


11 


u 


29 


u 


29H 


tt 




tt 




ti 


36K 


a 



With No. 5 Powder, the ranges were slightly less at 
the lower angles ; bnt at 30*' and 35*, the ranges with tli«^ 
No. 5 and hollow sliot were as follows : 

16* 
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At 30° 
" 35° 



8190 yards. 
8815 



Drift. 



This is to the right, according: to the rifling of the gun, 
and it is to be allowed for in sighting. 

Though regular, under the same circumstances it is in- 
fluenced by the force and direction of the wind. The fol- 
lowing results bare been obtained on trial : 



Drift at 5° 

« 10° 

" 15° 

« 20° 

« 25° 

« 25° 

" 30° 

" 35° 



4 yards. 

10 " 



. 48 
. 63 
.103 
. 43 
.130 
.206 



" wind from left. 
(( it 

a it 



(I 

it 



it It very fresh. 

*' right, moderate. 

" left fresh. 
<t It II 



Greatest drift at 35°, 226 yards ; least, 186 yards. 

30-PDB. PABROTT 8IE0E GUK. 

Charge, Z% lbs. of Mortar Povrder. 



Elevation. 


Projectile. 


Range. 


Time of flight. 


0 
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Shell, 29 lbs. 
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5 


a i( 
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u 


10 


II II 
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A 30-pdr. Parmtt gun mounted on (Jumming's Point, 
Charleston H«irbor, was used for 69 days and fired 4tjU;) 
times bursting on the 4606th round ; 4594 rounds were fired 
witbSf lbs. of powder, and percussion shells of 29 lbs., vvitli 
an elevation of 40°. 237 rounds was the greatest nuinbdr 
fired in any one 24 hours, and 2 rounds the least. Thf^ 
average per day was 127 rounds. During the first 21t>4 
rounds the firing was at intervals of 5 minutes, but not 
continuous at tliis rate. The last 2442 rounds were fired 
at intervals of 15 minutes, not continuously, 157 rounds 
being the greatest number fired in one day and 7 the least, 
tlie daily average being 97 rounds. 
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Charge, 2 lb8. of Mortar Powder. 



Elevation. 


Projectile. 


Range. 


Time of flight. 


o 




yards. 




I 


Case shot, 19M lbs. 


620 


tji seconds. 


2 




950 






Shell, 18M " 
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4y* " 


5 
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6% « 


10 


" isy^ " 


3350 


iiK « 


It 


18^ " 


4400 


17% " 



1^ 
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Charge, 1 lb. of Hortar Powder. 



Elevation. 


Projectile. 


Range. 


Time of flight 


o 




yards. 




I 


Case shot, lo'A lbs. 


6oo 




2 


" " loM " 


93° 


3 seconds. 




Shell, 9^ " 


llOO 


3y< " 






1460 


iV* « 




« 


16S0 


SH « 


" 9K « 


3000 


6'A « 


I 


« 9K " 


3250 


" 


7 


« 9K " 


2600 


8K " 


10 


" 9K " 


3200 


loK « 


12 


« 9K « 


3600 


12K " 


»S 


" " 


4300 


i6Ji « 


20 


" 9Ji " 


5000 


21» «« 



JIPPBOXIXATK HVUt FOB TIXJE OP PUOHT. 

Under 4000 yds., velocity of projectile, 300 yds. in i second. 

« 6000 «« « «« 266 « « « 

Over 6000 « « « 233 •« « " 



THE PARROTT BIFI^ GITX. 



189 



hoi 

ti tn 

««M Jo 
o JD 



Hi 

II 



Remarks. 


j In new earth, 12 ft ; in 
} natural bank, 5 feet 

( Just reached natural 
1 bank. 

( In new earth, 3 ft.; in 
) natural bank 2 feet 


Penetration 


tjeo »<> vo H MHO O^oo >n 

]>M M m M MMM 


No. of shots 




Charge. 


0 3 3 s "Cs 

»< N N M M 


Weight of 


.a *0 3 I ^ miAu^f>.\o ^ 
^ CO ' • 0 cfoo d "* 


3 

Hi 


Solid shot 
Do. 

Percussion shell 

Do. 

Solid shot 
Percussion shell 
Solid shot 
Percussion shell 
Unfilled shell 

Do. 




1 1 g g 


Gun. 


loo-pdr. pai 
Do. 
Da 
Do. 

30-pdr. Par 
Do. 

20-pdr . Pai 
Do. 

lo-pdr. Par 

Do. 



m 



HA2ri»-B00K or Altmi.BBT. 



PAETI7. 

MISCELLANEOUS. 

1. What is the velocity of sound in the air t 

At the temperature of '62*' Fsihrenheit, the velocity of 
of souiid is about 1090 feet in a second. It is increased 
or diminished 1.07 feet for each degree of temperature 
above or below 82*. The velocity may be found by the 
following formula, taken from Lee's tables: 

ft. , 

V — 1(»9"42 V 1 x(«— 33°) X 0.00208. 

in wliich t is the temperature in degrees of Fahrenheit's 
tliermometer. 

2. //»» can the distance of an object be axcertained by 
the report of fire-aitnn f 

Bv observing the number of seconds that elapse between 
the rfash and the re[»oi t of a gun, and multiplying the 
number by the velocity of sound iu the air. 

3. W licit is momentum f 

'Ihe force po.sses.sed by a body in motion; and is 
mea^iured by the product of the mass of the body into 
its velocity. 

4. When eqml masses are in motion, what proportion do 
their momenta bear to their velocities t 

They are proportional to their velocities. 

5. When the velocities are equal, what proportion do their 
, momenta beur to their masses t 



They are proportional to their masses. 

6. What proportion do the momenta bear to each other 
when neither the masses nor velocities are equal f 

They are to each other as the products of their masses 
into their velocities respectively. 

7. What is the average weight of a horse f 
About 1000 pounds. 

8. Whaf space does a horse occupy in the ranks ; in the 
stalls ; and at a picket f 

In the ranks a front of 40 in., a depth of 10 feet; in a 
stall, from 3^ to 4^ feet front; at picket, 3 feet by 9. 

9. What are (he comparative effects of the labor of a 
man, and that (f a horse or mule f 

Taking the usual effect of a man's daily labor as unity, 
a horse can carry a load on a horizontal plane, 4.8 to 6.1 
times; and a mule, 7.6 times greater than a man. Taking 
a man with a wheelbarrow as unity, a hoi-se in a four- 
wheel wagon can draw 17.5, and in a cart, 24.3; and & 
mule in a cart, 23. li times gi-cater burden. 

On account of the peculiar build of a mule he is a su- 
perior pack animal to the horse. 

10. What load is allotted to an artillery horse f 
Light artillery horse, 700 lbs., including carriage. 
Heavy field artillery horse. 800 lbs. " 

Siege artillery horse, 1000 lbs. '« 

It is less than that drawn by a horse of commerce, in 

consequence of bad roads, bad forage, rapid movements, 

and forced marches. 

1 1 . What weight can a team of four horses or more, draw 
with useful effect t 

Including the weight of caiTiage, 4 horses can draw 24 
cwt., or 6 each; 6 horses, 30 cwt., 5 each; 8 horses, 36 
cwt., 4 J each; and 12 horses, 48 cwt., or 4 each. It is 
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usual to estimate the weight of a carriage exceeding 1^ 
cwt. as part of the load. 

12. What weights we carried by the riding, pack, and 
draught horses respectively f 

A horse carrying a soldier and his equipments (say 225 
lbs.) travels 25 miles in a day (8 hours) ; a pack-horse can 
carry 250 to MO lbs., 20 miles a day; and a draught-horse, 
1600 lbs. 23 miles a day, weight of carriage included. 

Usually a horse can draw 7 times as much as he can 
cany. 

13. What are the usual paces for horses in the artillery f 
Walk, trot and gallop; tae last is seldom necessary. 

14. What is c nsidered an ordinary day's mar.h for 
mounted arfil ery, and rate of motion f 

An ordinary march is about 15 miles at 2^ miles per 
hour for 6 hours; this must depend n\mn the condition of 
tiie hoi^ses, state of the roads, and various other circum- 
stances. Horses starting fresh, and resting after their 
work, may, on tolerab e roads, perform 2 fniles in half an 
hour; 4 miles in 1^ hours; 8 in 4, and 16 in 10 houi*s. 

15. What is tlie rale of march of horse artillery and 
cavalry f 

Walk 3| miles per hour, or 1 mile in 16 minutes; trot 
7^ per hour, or 1 mile in 8 minutes; manoeuvring gallop, 
at the rate of 11 miles per hour, or 1 mile in 5^ minutes; 
cavalry charge, 24 miles per hour, or at the rate of 1 mile 
in 2^ minutes. ' 

16. At what rate does infantry march t 

In common time, 90 8tep8=70 yards in 1 minute, or 2 
miles 680 yards in an hour; in quick time, 110 steps=>=86 
yards in one minute, or 2 miles 1613 yards in an hour; in 
double time 165 steps»1.514 yards in one minute, or S 
miles 275 yards in an hour. 
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17. What space does a foot soldier occupy in the ranks, 
and what is his average weight ? 

A front of 20 in., and a depth of 13 in., without the 
knapsack; the interval between the ranks is 13 in.; 5 men 
can stand in a space of 1 square yard. Average weight of 
men, 150 lbs. each. 

18. What is the tlaily allowance of water for a man t 
One gallon, for all purj^oses. 

19. Wha' is it for a horse f 
Four gallons. 

20. What is the weight of a bushel of oats; or of wheat; 
of corn ; and the weight of hay f 

32 lbs. to the bushel, or 25.71 Il)s. to the cubic foot, in 
case of oats ; 60 lbs. to the bushel, or 48.21 lbs. to the cu- 
bic foot in the case of wheat; 5C lbs. to the bushel, or 
45.02 lbs. to the cubic foot, in case of corn; hay pressed 
in bundles, weighs 11 lbs. per cubic foot. 

21. What weight does an infantry soldier carry when in 
marching order f 

About 45 lbs. in all. His knapsack when packed weighs 
24 lbs. ; canteen wlien filled, and one day's provisions in 
haversack 5 lbs., rifle-musket, .sling and bayonet, 10 lbs 
belts complete, including 40 rounds of ammunition, 6^ lbs. 

Note. — The maximiun weight of the mfantry equipment recently 
adopted, iucludiug three days' rations, is oH Ibn. ; ordiuatily it 
would be reduced to 20 or 25 lbs. In this uew equipment a cloth- 
ing bag takes the place oi the knapsack. 

22. How is the area of a circle found ? 

Square the diameter, and multiply by .7854 for the 
area ; or square the circumference, and multiply by .07958 
for the same result. ^ 

23. How is the content of a conical frustum found f 
Add iuto cue sum, the areas of the two ends imd titel 

17 
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mi?nn proportional between them ; take one-third of that 

sum for the m;>an area, and multiply it by the perpeadicu- 
lar height of the frustum, for its content. 

2i. Hotv is the mean proportional found for the ahive t 
By multiplying the areas of the two ends together and 
extracting the square-root of their product. A mora simple 
rule is tha following: As the diameter of the large end is 
to that of the small end, so is area of base to mean pro- 
portional required. 

25. How is the content of n uphericnl aerfment found f 
From three times the diametLM- of the s;ih 'Vi take 

double t'le height of th;; segment, then iiinhiply the re- 
mainder by the square of the height, and this product by 
.5239 ; or, to three times the square of the radius of the seg- 
ment's base add the square of its height, then multiply the 
sum by the height,and this product by 5236, for the content. 

26. How is the capacity or content of a Gomer chamber 
compu'euf 

This chamber being the frustum of a cone with a hem- 
ispherical bottom, its capacity will be found by applying 
the foregoing rules, viz. : first find the content of th'^ frus- 
tum, then that of the spherical segment or bottom, and 
odd ih-Ar contents into one sum for the capacity. 

27. Howi$ the content of a rectangular box ascertained f 
Multiply the length by the bi-eadth, and this product 

by the depth. 

28. How is the capacity of a cylinder calculated 1 
Multiply the area of the base by the height. 

29. Hoiv v< the content of a barrel found ? 

Multiply half the sum oi the areas of the two interior 
cu|fles, taken at the head and bung, bv the interior length; 
or, t"^ the area of the Lead add twice the area at th-j bung, 
multiply that sum by the length, and take oue-thiri of 
the product for the coutent 
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80. Wfiat ii meant by the term enfilade f 
Sweeping the whole extent of a work, line of troops, 
deck of a ship, &c., with shot or shells. 

31. What does defilade viean f 

The art of disposing guns, troops, or works in such a 
manner that they shall oe protected from a plunging-fire 
from adjoining heights. 

32. What was the thiclness required for an earthen para- 
pet to 1 esist the Jire of Jield or siege ffwis of the old system f 

6 feet for 6-pdrs. ; 14 feet for li2-pdrs. ; 18 feet for 24| 
or IS-pdra. ; four feet of oak or brick would resist cannon . 
shot. 

N<^TK.— General Abbott [see Professional Papers, Cori^s of En- 
pineerf. No. 14] says that " ni ordinary soils, i^amjets likely to re- 
ceive a heavy me from field artillery should not be less tliaii 12 feci 
thick, of well rammed eaitli ; to resii^t the fiie of modern fiege 
gunfs, this must be increased to Ki f' et ; to resist 7-iiich and K-inch 
rifled sea-coast gxins, not less than 20 feet will snflice. All these 
dimensions must be increased when, as is generally the cas-e, in the 
field, ramming is not attempted, and the fire is expected to begin 
before the earth has had time to settle." 

33. What thickness of ice will permit the passage of in- 
faniry, cavalry, ami arti levy ? 

Ice 3 inches thick, will bear infantry marching in file ; 
from to 6| inches, cavalry and light artillei-y ; and be- 
yond that the heaviest gun can-iages may pass in safety. 
Ice 8 inches thick will bear nearly 10 cwt. upon a square 
foot without danger. 

34. Give the limits to the depth of a ford for the passage nj 
the different amis, and the most favorable bottom. 

A ford should not be deeper than 3 feet for infantry, 
4 feet for cavalry, and 2^ feet for artillery. These limiti 
must he lessened if the stream be swift. 

A bottom of U^ge stones is bad for cavaltj and imp^^ 
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ticable for carriages. Gravel is the best bottom. A sandy 
bottom, thoug i good at first, is apt to deepen when many 
troops pass. 

35. Hoio is the s'zc of a rope denUjnniedt 

By its circmufenMice : thus, a two-inch rope is a rojie 
two inch-^s in civcumferejice. « 

36. H w i.v the strength of a hemp rope, or As weight it will 
support, ascerlaineit ? 

Square the circumference in indies, and divide by 6, 
for the weight in tons that it will bear suspended from it. 

37. How van the b. eudth of a i ioer be ascertained without 
instruments t 

As follows : 
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1st. The linf> ,1^ f^the distance be determined) is 
extended upon the bank to D, from which point, after 
having marked it, lay off eq\»al distances CD and Cd; pro- 
duce liC to b, making Ch—CB ; then extend the line ilh 
nntil it intersects thj jMoldngation of the line CA at a. 
Tli9 distance ah is equal to AB or the width of the river. 

2d. Lay off any convenient distance, BC, peri>endicu- 
lar to .1 B. erect a pprpeudiciilar DC to A C, note the point 
D where it intersects ^Z? produced ; measure BD; then 

38. TTow can the breadth of a river be ascertained by the 
meam of the peak of a cap, or cocked hat t 

Place yourself at the edge of one bank and lower the 
pp-ak of the cap, or point of the bat, till the edge cut the 
other bank, then steady yovir head, by placing your hand 
under your chin, and turn gently around to some level spot 
of ground on your own side of the river, and obsei-ve where 
your p^ak or. point of your hat again meets the gi-ound ; 
measure this distance, which will be nearly the breadth of 
the river. 

39. How do you axcerta'n the dUtance of an object hif 
means of the tancjeni scale of n gun, the height of the object 
at the required distance being known f 

Direct the line of metal of the gun on the top of the 
object : then raise the tangent slide till the top of it and 
notch on tha muzzle are in line with the foot of the object, 
and note what length of scale is required ; then by similar 
b'iangles, as the length of the raised part of the tangent 
scale is to the length of the gun, so is the height of tb'« 
distant object to the distance required. 

40. Wha' compofiiHon til If be used for greai'mg the ax' 
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Ilog's lard softened by working it. If this cannot be 
pi-ocnred, tallow or other grease may be used; if hard, it 
should be melted with fish-oiL 

41. What is the simplest method of bursting open strong 
gates f 

Explode a bag of gunpowder containing 50 or 60 lbs. 
suspended near tlie middle of the gate, upon a nail or gim- 
let, by means of a small piece of port-fire inserted at the 
bottom, and well secured with twine. 

42. What is the len<jth of a pendolum to vibrate secondu, 
half and quarter seconds respectively f 

Seconds, 39.1 inches ; half-seconds, 9.8 inches ; and 
quarter-seconds, 2.45 inches. 

43. Give a formula for determining the length of the sec- 
onds pendtUum in any latitude. 

1 

1= [32.1803 feet— 0.0821 cos.S lat.] 

9.8696044 

44. How are the times of a single oscillation of two pen- 
dulums to each other? 

As the square-roots of their lengths. 

45. Repeat the table of measures. 



10 tenths 
4 inches 
12 inches 
28 inches 
3 leet - 



1 inch 
1 liand 
1 foot 
1 iKice 
1 jai-d 



2 yards 
220 jrards 
1760 yards 



1 fatliom 
1 fitrloue 
1 mile 



46. Repeat the talde of^ avoirdupois weight. 
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27.34375 Troy grains 1 dram 

16 drams 1 otiuce 

16 ounces 1 pound 

25 pounds . .1 quarter 

4 qrB or 100 lbs 1 cwt 

20 cwt 1 ton 



Nom — ^In estimating weights in artillery, tlie English use 28 
poonds to the quarter, 112 pounds to 1 cwt. and 2240 pounds to the 
ton. 

47. Repeat the table of Troy weight. 

24 Grains 1 Pennyweight 

20 Pennyweights 1 ounce 

12 ounces 1 pound 

Note.— 7,000 of Troy grains^l avoirdupois pound, 
6,7()0 " "l pound Troy weight. 
176 Troy pounis =144 avoirdupois pounds. 
176 Troy onnces =192 " ounces. 
437iTroy grains =>«1 " ounce. 

7,000 Troy grains to the pound arcftsed in estimating 
weights in artillery, 

Troy weight is named from Troyes, a town in France. 

48. What /.I the force of (jmvify ? 

It is t' at force of attraction exerted by the eart'i upon 
all particles of matter, vhich tends to urge them townrds 
its centre ; it is measured by the velocity in feet acquired 
m one Kecornl by a body fallinfj in vacuo. Ihelorceof 
gravity in the latitude of 45'*=32.17 feet per second being 
denoted by r/. it may be found for any other latitude, /, 
by the formula : 

(f = g (1—0.002588 cos. 2 1.) 

The force of gravity at any height, h, being known, t' e 
force of gravity at tlie leve! of the sea will be detemined 

by multiplying it by 1 _|_ in which r, represents tlie 

4 r 

radius of the earth. 



2C0 HAXD-nooK or xanhhrMx. 

49. What if Ihe specific gracttif of n hoil;/ f 
The ratio of the weight of a bo;ly to that of an equal 
volanie of some other body assumed as a standard, usually 

pure distilled water at a certain temperature. 

5t). What is the law of descent of falling bodies? 

U'he spaces falleu through from the connneuceinent of 
the descent are proportional to the squares of the timea 
elapsed. 

51. What compositions are made use of for preserving iroa 
cannon t 



1. Black lead, pnlverized 12 

Red lead 13 

Litliar<i;e 5 

Lampblack 5 

Liuseed Oil 66 

Boil it gentljr al>out twenty minutes, daring which time 
it must be constantly stirred. 

2. Umber, groimd 3.75 

Gum Slieilac, pulverized 3.75 

Ivory-black 3.75 

Litharge .3.75 

Lfaiseed Oil 78 

Spirits of tuipentine 7.25 

The oil must be first boiled half an hour ; the mixture 
is then boiled 24 hours, poured oif from the sedimeut, and 
put in jugs, corked. 

3. Co»l tar (of good quality) 2 gals. 

Spirits of turpentine 1 pint 



In applying lacker, the surface of the iron muat be 
firot cleaned with a scraper and a wire brush, if uecdssa- 
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ry, and the lacker applied hot, in two thin coats, with a 
paint brush. Jt is better to do it in summer. Old lacker 
should be removed with a scraper, or by scouring, and not 
by heating the giuis or balls, oy which the metal is in- 
jured. 

About five gallons of lacker are required for 100 field- 
guns and 1000 shot ; about 1 quart for a sea-coast gun. 
Before the lacker is applied, every pai ticle of rust is re- 
nxo^•ed from the gun, and the vent cleared out. 

52. How many gaVous does a cubic foot contain t 

7.48 gallons. 

63. What is the weight of a gallon of distilled wafer ? 

At the maximum density (39". 8 Falir.), the barome- 
ter being at 30 inches, it weighs 8.338S8 avoirdupois 
pounds, or 58373 Troy grains. 

54. What are the different lengths of plummets for regu- 
lating the march of infantry t 

Common time 90 steps in a minute, 17.37 inches. 

Quick time 110 " " " 11.6 " 

Double tiuie 1C6 " " " 6.17 " 

56. JToip is a plummet made f 

By means of a musket ball, suspended by a silk string, 
upon which the required lengths are marked ; the lengw, 
is measured from the point of suspension to the centre ot 
the ball. 

56. Explain how to embark and disembark artillery and 

its Htores. 

1. Divide the total quantity to be transported among 
the vessels, and place in each vessel every thing necessary 
for the sei-vice required at the moment of disembarkation, 
so that there wUl be no iuconveuieuce should other vessel,<) 
be delayed.* 
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2. If a siege is to be undertaken, place in each ressel 
with each piece of artillery its implements, ammunition, 
and the carriages necessary to transport the whole or a 
part; the platforms, tooln, instruments,^ and materials 
lor constructing batteries; skids, rollers,' scantling, and 
plank. 

3. If a particular calibre of gun is necessary for any 
operation, do not place all of one kind in one vessel, to 
avoid being entirely deprived of them by any accident. 

4. Dismount the carriages, wagons, and limbers, by 
taking off the wheels and boxes, and, if absolutely neces- 
sary, the axle-trees. I'lace in the boxes the linch-pins, 
washers, &c., with the tools required for putting the car- 
riage together again. Number each carriage, and mark 
each detached article with the number of the carriage to 
which it belongs. 

5. The contents of each box. barrel, or bundle, should 
be marked distinctly upon it. The boxes should be made 
small for the convenience of handling, and have rope 
handles to lift them by. * 

6. Place the heaviest articles below, beginning with the 
shot and shells (empty), then the guns, platforms, car- 
riages, wagons, limbers, ammunition boxes, &c. ; boxes of 
small arms and anmiunition in the dryest and least ex- 
t>osed part of the vessel. Articles required to be disem- 
barked first should be put in last, or so placed that they 
can be readily got at. 

If the disembarkation is to be performed m front of 
the enemy, some of the field-pieces should be so placed 
that they can be disembarked immediately, with their car- 
riages, implements, and ammunition ; also the tools and 
materials for thrqwing up temporary intrenchments on 
lauding. 
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7. Some vessels should be laden solely with such pow- 
der and ammunition as may not be required for the im- 
mediate service of t e pieces. 

8. Oil a smooth sandy beach, heavy pieces, &c.,maybe 
landed by rolling: them overboard as soon as tlie boats 
ground, and hauling them up with sling-carts. 

57. Repeat U ble uf measures of the metric si/stem. 

10 millimeters 1 centimeter 

10 ceutiiiieters 1 decimeter 

10 dedraeterg 1 meter 

10 METERS 1 deciinicter 

10 deciinietera 1 hectometer 

10 heetometera 1 kilometer 

10 kilometers 1 myriameter 

Note.— Tlie leiistli of the hetbb being known, the values of 
all the others ate obtained by multiplying or dividing this lengtB 
by la 

58. Give the table of equivalents in English measure. 

1 millimeter = 0.039371 inches, nearly. 

1 centimeter = 0.39371 " 

1 decimeter == 3.937079 " 

1 meter = .3»).3T07i> or = 3.280899 ft. = 1.093633 yds. 

1 dewmieter = ffi ft. i).7 in. 

1 hertonieter = lit rd. 14 ft. 7 in. 

1 kilometer = 4 fur. 38 rd. 13 ft. 10 in. = 0.621383 miles. 
1 luyriameter = 0 miles, 1 fur. 28 rd. G ft. 4 in. 

59. Repeat the table of weights of the metric system. 

10 milligrams 1 centigram 

10 centigrams 1 decigram 

10 decigrams 1 grani 

10 grams 1 aecagiam 



m 
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10 dec^iams. 

10 hectojrTams. 
10 kilograms . . 
10 myriagram! 
10 qulntiUa.. . . 



IS. 



1 hectognun 
.1 kilogram 
.1 m.vna^ptira 
.1 qiiiubil 

.1 miilier or tonneau 



60. Give the equivalent in Avoirdupois and Troy weight. 

1 milligram ==> 0.01543316 gnunu, Troy. 

1 ceutigrara = 0.1»1331ti " " 

1 decigram =« 1.543316 " _ 

Igrum =» 15.433159 •« "trvSupTii 

1 decagram — .3628 ovinces, avoiidnpois 

1 hectogram = 3.528 " " 

1 kilogram 2.204737 poimda " 

1 mvnagram = 22.04737 *' " 

1 quints = 220.4737 " " 

1 mUlierorton. = 2204.737 " ** 



APPENDIX, NO. 1. 

TABLES OF AMERICAN AND 
FOREIGN CANNON AND AMMUNITION. 



TABUS 1. 

UNITED STATES ARMY CANNON AND AMMUNITION. 



KIND or CANNON. 



SEA-COAST PIECES. 

lil'NS. 

ao-in. S. B | 

i5-i». " 

13-in. " 



Cast ( 
Inn. I 



lo-m. ' . 
la-in. rift^. 



itr-in. 

MOKTAR,S. 

iS-in. S. B 

13-iu. " , 



MOWmSKS. 

^^•pdr. Flaak I>efenQe, 
S. B.= s.8 in. 

SIEGE PIECES. 

GUNS. 

4l;^-in. rifled 

MORTAKS. 

lo-in. S. B 

S-in. " 



34-pdr. Coehom S. B, 
= 5.8 in. 

HOWITZERS. 



8-in. S. B 

FIELD PIECES. 

GUNS. 

i2-pdr. S. B 

3Vg-in. rifled 



Bronze . . 



( Cast 
j iron. 



3-Jn- 

Gatling No. i, rifled = 

I inch, B. L. 
Gatling No. 2, rifled = 

-14 inch, B. L. 
Gatling No. 3, rifled = 
.45 inch, B. L. 

HOWITZER. 

la-pdr. Mountain, S. B.- 
»=4.6 inches. 



Bronze 

j Wro'ght i 
I Iron. I 



Steel. 



I " 1 



Bronze. . 



z 
a 

it 



!l)s. 

1 16000 
37000 

I$0(X) 

52000 

406SI 



17120 
73«> 

1476 

3570 



a ^ 



None 



1900 



164 



2600 



1227 

1 1 56 

S20 
1008 

365 



70 



300 



None 



380 



105 

None. 

40 
1 10 



45 



30 



243.5V. I 64 o 
190.00 j 4S.0 
177.60 j 4^.6 

136.60 31.0 



192.00 
180-00 



" S4-OS 

133. OQ 

28.00 
22.00 

16.32 
60.00 

72 15 

72.70 
68.00 

60.00 



48.0 
41,6 



34 3 

25.0 

2 1 .0 
16.2 

25.0 
21.0 



•A 2 



10. 50 

I I .oti 
12.00 

10. 50 

14.00 
15.85 



I 
a 

^ i 



PROJECTII.BS. 



r. 



15.6 



9.0 



I 
I 

"•045 i-75 i-otjo I 



!«3 

j.i3 

In 



!l>s. lbs. 



200 

100 



25 



I 



.08 i. 



. 150 ; . 70 



I3-0 



37-2' 



9.4 



6.0 



'•7 
9.15 



26.5 



2.05 



,.5. 

exclu- I 
sive of f- 
cham- I 
ber. J 

5. 81 



'3-75 
2 1 . 50 

21 .50 
33 00 

64.00 



.ogo 



I Uniform, I turn 
I in 60, 70&8oft. 
I Uniform, 1 turn I i „ 
: ill so it. 1 



100 

30 
*'5 I 
& I 

18 



Semi-axis of ellipsoid (bottom of bore ) 



( JiUmtttx 'iif tStuiher X CyRnder } ■4jiitf- 
l inches, and laiigt^ of Chait>b^ 4.7S'| 
( inches. ) 



•97 



0.6 



075 



< Uniform, i turn ( 
I in 15 ft. ) 



I Semi-axis of ellipsoid (bottom of bore) \ 
\ = 7.5 inches. J 

I Senii-axis of ellipsoid (bottom of bore)) 
I = 6 inches. ) 

IJiameter of Chamber (Gomer) 3x2 
inches, and length of Chamber 4.25 

inches. 



'4 

OS 
•3 




lbs, 

1080.0 
450.0 
283-0 
128.0 

620.0 
292. o 



2 

h u X 

SOW 
5 J s. 



Ibs. 
33o-«J 

2 16 . 00 

lot. 75 

475 00 



ft. 



•534 



'1275 



yds. 



7732 
at 32" 



KKHARKS. 



*397f' 
at 20" 



6. 10 
exclu- . 
sive of 
cham- 
ber. 



.84 



0.5 



.075 
075 

OlO 



1 Uniform, i turn I 
I ill 12 ft. I 
( Uniform, 1 turn i 
I in 10 ft. ) 
J Uniform, 1 turn ) 
I in 6 ft. ) 
( Uniform, 1 turn j 
) in 42 inches. .( 



4 lbs. ) 
to 

8 0?,. ) 
z'/i lbs, 

to 
8 oz, 
8 oz. 

to 

5 oz. 
i 



^104. 00 



16 .08 



4325 ), 

to 
2190 ) 

4536} 

M7» )r 



32-5 25-05 



( Diameter of Chamber (Cylinder) ■= 
( inches, and length = 2.75 inches. 



1-34 I 



1 .0 

7S02 

i 

70grs; 



90.0*5 
46.00 
16,8 



I 45.00 
62.00*1 



( 1323 V 

{ats") 



■^ja^t^fo'-: 



( 2064 

to 
( 189 
1275 
to 

360 

1200 ) 
to 

25 } 



The bore of all cannon of /ate models, those con- 
structed since «86o, is cylindrical, terminating at bot- 
tom in a semi-ellipsoid. 

) All cannon in thi.s Table except the Gatling gun, 
I are muzzle-loading. 

"Mammoth Powder" is employed for the 20, 15, 
and 13-inch guns, 

[ Tfiese lOriilCil guns will probably be converted in- 
1 to 8-in. rifled Ci0>non by inserting an inner tube of 
1 steel or wroiig^ iron, after the plan of Palliser and 
I Parsons iu En^Uuid. 



None of t!iese.mortars have been constructed. 



* Olp CoIai«ibi|t4 Sl»h filled with sand. . 

This howitzer im fonger belongs to the ■j.ystem, but 
is still employed in n^any of our Korls on the Sea- 
Board for the defence .x^ the ditches. 



12-3 j tl2. 17 
"15.0 ' 



I 



«oz. 

450 grs. 



9-5 



'495 



22S0 at 
la'/a" 



1992 
al 



* " Mortar Powder." 



I 3972 I 
■ I at 30" ( 

I ! 

( *200 I 

( qoo at I 

i 2° 25' } 



05 



+ 8-34 \ 

|12. 17 ) 



I 'OO5 1 

iatS") 



} *Case Shot, filled. 



4. Shell, 

t Case Shot. 

§ Finished Canister. 

No guns of this calibre have been constructed. 



* Canister, 15 bullets, each .48 in. diameter. 
To replace the i4nch and cj-ineh guns 



t Shell. 
i Canister. 



o 



o 



a 

X 

< 

S < 

o < 
■< 

X. a 

id 



o 
z 

< 
o 

H 
ti. 






M 


■ ' i !■ ■ 






o 




: §_! § 

in ir> 






o • 


O tv. 






C tn 














0 


O 





•SuisTsaDU] 



2 2 2 

o r-- t~- 



00 



O 0 
O ^ N 



25- 

da 



w M in M fsct 
O 1/^ ^ »•( 



■ ^ • • ■ 



o 

o 
o 

U4 



\C. 



s i 



8 vS 



\ li 

S s 

4> - 

-a ^ 
m g 

e ° 

— 

"is p 
n » 

n 

it 
s|» 

^ a' 

4) . 

§:§ . 
ei S 

c u S ■" 
'.2 2 

(tf 



TABLE 3. 

BRITISH CANNON AND AMMTTNITION. 



M>*KER 

AND 

KIND OF GUN. 



ROYAL ARSENAL, 
WOOLWICH. 

13-in. No. If M. L>. 

»i-in. No. 2, " .. 

ji-in. " .. 

lo-in. " .. 

g-in. No. 1, " .. 



3, "... 

" " 4, " 
S-in. " I, "... 

'' " 1, " ,., 
" Howitier, " . . 

j4a, Vo. I, " . . 

»; " .. 

" " 3, " .. 
" " * " .. 

** " 5t ** •• 
6i-pdr. No. I (6.3 in.), 

M. L. 
ti-pdr. No. 2 (6.3 in.), 

M. L. 
*4-pdr. No. 3 (6.3 in.), 

M. L. 
t6-p<lr. (3.6 in.), 
M. L. 
o-pdr. No. » (3-in.), 

M. L. 
o-pdr. No. 1 (3-in.), 
M. L. 

9-pdr. (3-in.), 
M. L. 

»-pdr. No. I (3-in.), f 
M. L. I 

" No. 1 (3-in.), ( 
M. L. \ 

<4-pdr., converted ) 
from 32-ixlr. smooth > 
bore M. L. (6.20 in. ) 

A4-pdr. converted 1 
from fV-in. smooth ! 
bore M.I,. (0.29111.)) 

8<>-pdr., converted ) 
from 6ft-pdr.smootli / 
LKjre M. L-(6.29in.)) 

SIR WM. AKMSTRONr;. 

tiAn. No. I, M. I. . . . . 

" " 2 " .... 

" " J. " • 

fi-:n *' — 

M-in. .. " .... 

»-in " .... 

8-in " .... 

?-in. No. I, " . . , . 



64-pdr. (6.3 in.) " ... 

4o.pdr. (4.7s in.) " ... 
J5-pdr. (4.in.) " ... 
i6-pdr. (3.6 in.) " ... 

^[xlr. No. I (3-in.), ] 
M. L. J 



" No. 2 (3 in. ), I 
M. L. i 

" No. } (3-in.), 1 
M. I,. 1 
7-;)dr. No. I (3-in.), t 
M. I.. ( 

" No. 2 (i-iii.), I 
M. L. ) 

zo-in. M. L 



S. .S. 

L. S.&S. S. 
I.. S. 

L. S. & S. S. 



s. s. 

(t 
L.S. 



S. S. 



L. S. & .S. S. 



I.. S. 
it 

s. s. 

Indian 
Service. 

Mountain 
Gun. 

Boat 
Gun. 

L. S. 

L. S. & S. S. 
I.. S. 



1.. S. 
.S. S. 

L. S. & S. S 

I-. ,S. 
L. S.& S. S, 
II 

s. .s. 

L. S. 
S. S. 

L. S. & S. S. 
L.S. 



[ L. S.&S. S. 

S. S. 
I., s. 

I.. S.Jt S. S. 
],. .S. 



8- in. Howitzer, M. L. 

7-in. No. 1, I!. L. I 
Screw. j 
" No. 2, Ji. 1.., I 
.Screw. I 
40-pdr. No. I (4.75 t 
in.). Screw. f 
" No. 2 (4.75 I 
m.). Screw. ) 
20-pdr. No. I (3.7s I 
in.), Screw. ( 
" No. 2 (3.7s I 

tn.), SCTew. ) 

" No. 3 (3.75. 
in.), .Screw. / 

12-pdr. (3-in.), .Screw.. 

9- pdr. (3-in.), " ..i 

6-pdr. (2.5 in.) " 

64-pdr. f'..4 in.) I!.I.., 1 ' 
Wedge. ( i 

40-pdr.(4.75in.) li.L., I j 
Wedge. / j 

Catling gun No. i I 

(0.45 m.), I!. I.. (' 
Gatiing gnu No. 2 I ■ 
(o.^sln.), ); 
So-pdr, conv ted from 1 I 
68-pdr. (6.29 in.), } i 
M. L. ) 
64-pdr. conv'ted from I ' 

8-in. (6.29.in),Nf.l.. ( 
A4-pcJr. conv'ted from i 
32-pdr. (6.29 in.), J 
M. L. ) 



I.. S.&S. s. 

I,, s. 
I., s. & s. s. 

L. S. 
-S. s. 

I.. s.*s. s. 



1,. s 

s. s. 

I,, s. 
s. s. 



(Wro'ght) 
I Iron. ) 



Bronze. 
Steel. 

Rronzc. 

Cast iron, 

with 
Wrought 
iron tube. 



Wro'ghtiron 



Steel. 



Wro'ght iron 



35 tolM. 

2S 



9 

46 cwt. 
" 7 ton». 

6.5 " 
6-5 " 
4-5 " 
64 cwt. 

64 " 
64 " 

12 " 

t " 

« " 

150 lbs. 



( 58 cwt. ) 

i&5f>" ] 

71 cwt, 
5 tona. 

38 

35 " 

H " 

25 " 

18 " 

i» " 

♦ " 

7 " 

{6 tons, ) 
10 cwt. ) 

90 cwt. 

64 " 

J5 " 
18 " 



3 cwt. . 
3 ". 



3 

None. 
5 cwt. ... 
5 
S 

None. 

4 cwt. . . 



4H " . 

■iV, " ■ 
J " . 
5 " . 
7 " . 
3 " . 
i% " - 

10 lbs.. 
7 "•• 
3 ".. 



8 " 

3 to 5 lbs. 
45 lbs 



6 <' 
150 lbs. 

200 " 
6 tons. 



4'> cwt. 

«3 " 



72 

.'5 



Cast iron, 
Willi W. I. 
(A) liiije. 



8 " 
6 " 

3 " 
r.4 

32 " 
3 cwt. 84 lbs 

7 " 35 " 

5 tons. 
71 cwt. 
5'^ *■ 



1^ cwt. . .. 

4 " .... 

.... 

I cwt. 1 8 lbs. 
1 cwt.... 

3»^ct.I61bs. 
s^ct. libs. 
i% cwt.... 

2yjCt. s lbs. 
iVict.lSIbs. 
28 lbs 



Ab't 10 lbs. 
so lbs. 



29*/3 lbs. 

10 " . 
3 ".. 

S ".■ 

None. 



» cwt 

6ct. 100 lbs. 

8 cwt 

5 cwt. 47lbfe. 

4^/4 cwt. . . 
2 cwt. 1 1 lbs. 
y. iVa-cwt. .. 

cwt. 52 lbs. 

82 lbs 



55 " 

* SVi cwt.... 
2%; ct. 5 lbs. 



r% ct. 4 Ibs.i 
6 cwt. 42 lbs. 
6 cwt 



LENGTH. 


LENGTH OF 
CHAMBER. 


j LENGTH Of BORE. 


1 NUMBKR OK 1 
1 GROOVK.S. 


in. 


in. 


in. 




J91.75 


iSi.O 


.62.5 


9 


171.50 


iS.o 


145.0 


9 


170.00 


26.0 


145.0 


9 


170.00 


27-5 


145.0 


7 


147.00 


17.5 


125.0 


6 


147.00 


2r .Q 


735.0 


6 


147.00 


21 .0 


125.0 


6 


147.00 


21.0 


125.0 


6 


136.5 


16.0 


J 18.0 


4 


136.5 


18.5 


1 i3.o 


4 


6j 0 


2.5 


48.0 


4 


142.8 


'3 '5 


ia6.o 


3 


M'.,S 


'5-5" 


J26.0 


J 


125. as 


"35 


lii.o 


3 


126. QO 


'5-5 


Itt.O 


3 


124.90 


'S-S 


tll.O 


3 


III.O 


7-5 


98.0 


3 


113. 0 


7-5 


98.0 


3 


iii.S 


7.0 


97-5 


3 


74.45 


10.36 


68.4 


3 


68.50 


3-7 


63.5 


3 


58.0 


J.7 


53.0 


3 


67,0 


3-7 


63. 5 


3 


26. 5 


1.0 


14.0 


3 


36.0 


3 .0 


32 . rs 


3 


1 14.0 


7.0 


toS.4s 


3 


108.0 


7.0 


103.27 


3 


120.0 


7.0 


tr3.26 


3 


325 -o 


24.5 


200.00 


9 


191 .75 


27. 5 


162.5 


9 


i6i> 5 




145.0 




J70.0 


26.0 


145.0 


9 


170.75 


>7.S 


■ 45.5 


7 


M7'0 


at.o 


125. 0 


6 


»36.5 


1S.5 


ir8.o 


4 


141.5 


•55 


126.0 


3 


126.0 


'55 


IJJ.O 


J 


124.0 


'.5-5 


III.O 


3 


nr. 5 


7.0 


97. S 


3 


r/>.o 


14.0 


85.5 


3 


94.5 


10. 0 


.S.l.o 


3 


72-45 


9-31 


68.4 


3 


68-50 


3.9 


53. s 


3 


5'S.oo 


3 . 7 






71 .on 


3.7 


66.0 


3 




2.0 


24.0 


3 




2.0 






77-25 






7 


61 .135 


12.5 


48.0 


4 


1 20.0 


'6.375 


99- 5 


76 


uS-o 


14,625 


97.5 


76 


120 0 


I3.»75 


106.37 


56 


120.0 


■3.875 


106.37 


56 


96. D 


■2-37S 


84.0 


44 




-lt.STS 


54.125 


44 


66. 125 


i'.375 


54.125 


44 




8. 875 


61 . 375 


38 


02.00 


7.0 


52.5 


3S 


60. 125 


7-. 175 


5.1 -o 


32 


1 JO. 0 


M.S75 


92 . 0 


70 


9«.o 


■3.S75 


83. 5 


56 


32.0 


3.156 


3'. 95 


7 


62.5 


4.SS5 


3,1 • 0 


7 


12a. (1 


7.0 


"3. 25 


3 


loS.o 


7.0 


103.27 


3 


114.0 

1 


70 


IoS.4S 


3 



'■5 
".5 
■5 

■5 

'•5 

1-5 

1. 5 

1.5 

■■5 
"•5 

1.5 

'•5 
■•5 
'S 
■■5 
6&.4 
,6&.4 
,6&. 

.8 

.8 

.8 

.8 
.6 



'1 
•73 
■■3 

'•S 

'■5 

'5 

■S 
'•5 
'•5 
'•5 
•■5 
■•5 
1.5 

•73 ! 

.8 



o u 

£ o 
go 



0.18 
0.18 

0.18 

o. 18 
o. 18 

0.18 
0.18 

0. 18 

0.18 
o. 18 
o. 18 
o. 18 

1I&.08 

il&.oS 
ii&.oS 
.11' 

.It 
.11 



..5 j 

. i6fii 
. i66| 
. 166 
. i66| 
. i66j 
.166 
.166 
.148 
. 148 
. 14R 
. 166 
.166 



I 



Woolwich. 



.Shunt. 



French, 1 
modified I 



French, 



. 14s ; Woolwich.' 1 in j 




.318 
.318 
.318 
.318 
.318 
.115 



; Plain 1 
( groove 1 

I Woolwich. 



( ! French, ) 
' \ imodifiecl ) 



8 


. It 


6 


.174 


6 


.114 



French. 



.18 

.06 

.06 

.06 

,06 

.06 

.06 

.06 

.045 

.045 

.045 

.06 

.06 



i Poly t 

, groove 1 



Martini- 
Henr%^. 



. ; Woolwich, 

I Plain j 
j groove ) 



0 to I m 35. 

( 1 in too to 1 

1 1 in 50. j 

o to I in 35 

( I in 100 to t 
( I in 40. ( 

o to I in 45. 

o to I in 40 . 
' >» 35 



I. in 40.. 
1 in 35.. 



3 

'■75^ 
1.50 j 



I. 50 I 



6 02. 
F.G, 



S 02, 

F.G. 



85 
67 
8S 
70 
70 
6a 
SO 
43 
35 
30 
30 
22 
30 
22 
30 



f I 
60 j 
50 

44 ( 
40 

30 



Fired with common .shell, weight 

8]b. 80Z. ; bursting chaTse, 802. 
Fired with common shell, weight 

81b, Soz, ; bursting charge, 8oz. 
Fired with common shell and 
Boxer shrapnell, 9.25 lbs., and 
case shot 6 lb. 1202. 
Fired with common shell, 6 lb. 14 
oz, ; Boxer shrapnell, 7 lb. 5 
oz., and case shot 6 lb. 14 oz. 
Fired with common shell, 6 lb. 14 
oz. ; lioxer shrapnell, 7 lb. 5 
oz,, and else shot 6 lb. 14 oz. 
Common shell, 57 lbs. 9 oz. ; 
bursting charge, 7 lbs, — Total, 
64 lbs. 9 oz. 
Common shell, 57 lb: 
bursting charge, 7 lbs, 
64 lbs. 9 oz. 
Common shell, 71 lbs, 14 oz, ; 
bursting charge, 8 lbs, 2 os. 
—Tout 80 lbs. 



bs, 9 oz. j ) 
lbs.— TotMi 



14 
14 

"3' 
7 



3 j 



•3\t 



I in 16. . 

1 in 37.. 



'HI 



UfY;; 



1 in 36*/^ 

<( 

1 in 38... 



I in JO... 
I in 40 . 
I in 36V4 



1 



10.5 } 

( 

II I 
» 

■o I 



5 
5 

in' 



' S5i;r. 
R.F.G, 



699% 
699'/. 
5oo 

5361', 

250 

180 
«>5 
"5 

i>5 



t6i7.5 

I617.5 

t497lV 



404 fV 
180 

■ .6,V 

39 iV 



200, o 
143.0 
100.0, 

68.0 

67 



Common shell, 141b. 13 03:.; burst- 
ing charge lib. — Tot'J 151b. 13 oz. 

Common sbcll, 8 lb. Snz. ; burst- 
ing charpe 8 oz. — Total 9 lbs. 
Boxer shrapnell, 9 lb. 4 oz. ; 
bursting charge, % oz. 

Common shell, 8 lb vS oz. ; burst- 
ing charge, 8 oz. — Total 9 lbs. 
Boxer shrapnell, 9 lb, 4 oz. ; 
bursting charge % oz. 



Common shell, 6 lb. 14 oz. ; burst- 
ing charge, 7 oz. — Boxer .shrap- 
nel], 71b. 5 oz., bunsting charge 
14 oz.— Total 7 lb. sVa"*' 

SRCMBNT SHELL. 



COMMON SHBLL. 



WEIGHT I B.CH GE 

I 



( ... 
} ... 



S3 


6% \ 


93 




98 


m 


37}* 




37H 


2'/* 


aoH 


I'/s 


»^ - 






t'/. 


10% 




8y. 




60 


4'4 


37y8 


•Vi 






7l'4 


8»A 


57H 


70 




7,0 


57V2 


7.0 



WBIfiHT 
BRIPTV. 



lb. 



BUHST G 
CHARGE. 



!b. oz. grs. 



9S 


9V2 


3 


2 


0 


98 


9V2 


3 


2 


0 


38 


9V2 


0 


13 




38 


9Vi 


0 


13 


0 


f<? 




0 


0 


700 


<9 




0 


0 


TOT 


19 


10V2 


0 


0 


700 


10 


f>V2 


0 


0 


558 


8 


3% 


0 


0 


300 


5 


7 


0 


0 


200 



673 



1300 



1357 
1336 



»352 
1380 

1962 



673 
9S5 



REMARKS. 



S. S. Sea Service. 
L. S. Land Service. 
M. L. Muzzle loader. 
B. L. Breach loader. 

Upper numbers under head of "Charge" refer to 
"Pebble Powder," and lower numbers to Rifle 
Large Grain Powder." 

Where two initial velocities are given to one calibre 
they were obtained with Pebble and Rifle large grain, 



battering charges, respectively. 
9, 10, 1 1 and I 



9, 10, II anfl i2^inch calibres have all steel tubes. 
One 7-toa and oue b.s-toa gun Uaa a wrought iroa 
tube. 



f Initial velocity with common shelly weight 57 Ihs. 
t 9 oz. i bursting charge 7 lb. Total weight, 64 lb, 9 ox. 



f Fired with common shell, weight 14 lbs. 13 oz, ; 

( bursting charge, i lb. Total weight, 15 lb. 13 oz. 

JVoie — In addition to the muzzle-loading guns there 
are the following breech-loaiUrs : 2 varieties of 7-in. 
guns ', 2 of 4opdrs. ; 3 of 20-pdrs. ; one i2»pdr. ; 
one 9-pdr., and one 6"pdr. 



{ Palliser converted cast-iron gun.** bored out. and 
J wrought iron coiled (A) tube with (B) tube shrunk 
] on at breech end; carefully fitted into enlarged bore of 
l^cast-iron gun, and prevented from shifting by a pin. 



t Including bursting charge i lb, 15 or. 

iViJ^tf.—" Pebble Powder * is large grain powder, 
irregular in shape and similar to the Rodman Mam- 
motn Powder." 



For these three calib t^a double shells weighing 
146 lb. 12 oz, with bursting charge of 13 lb, 3 oc. 
are also employed. 



38 9V2I o »3 



1165 
1013 
1180 



1 130 

rooo 
H50 
1057 
1046 



1240 
1230 



1245 



This gtm has ali^n a doubie shell of 11 lbs,— 
bursting charge, i lb 



\ 8-in. howitzer, fire'^ a common shell, weight 
I empty, 167 lbs. ; bursting charge, 14 lbs. g oz. 



Boxer shrapnell, 30 ths, ; bursting charge 3 os. 
(( (( (( - 

Case at^otj^is lb. la oz. 



f Boxer shrapnell, 10 lb. rr 02.; bursting charge, 
\ % oz.. and case shot 1 1 lb, 8 oz. 
\ Boxer shrapnell, 8 lb. xi oz. : bursting charge % 
( oz. ; case shot 9 lb. 

Case shot 6 lbs. 

Boxer shrapnell 65 lb. 14 oz. ; bursting charge 5 oz. 
Boxer shrapnell 39 lbs. ; bursting charge 3 oz, 



Has an inner band of coiled wrought iron. 

Roxer shrapnell 77 lbs. 6 o*. ; bursting charge 6 oz. 

Boxer shrapnell 65 lbs. 10 02. ; bursting charge 9 01. 





•!1 UX 



•aauMOJ JO aoavH.T 



(js O foo « « H 



^3 3- 

;r: r» m 



O OCOCOOO-" 0 



•ciiiaMfoaa 
30NVH wnwixviv 



*N-nr> oj, AH.afvi xno 



^ 0 O ■ 
•vi t>. ro 



TABLE 5. 

CANNOJI C6M9XRUCTEI> BY MESSRS. J. 



ij - inch . . . . 



i<x>-pdr 

So •' .... 
60 " .... 

AO " .... 

30 " . . . . 

9 " 

6 " .... 
Mountain, j 
ijo-pdr 

>oo " 

80 " 

60 " 



40 " . . 

40 " .. 

JO " .. 

ao " .. 

<2 " . 

9 " •- 

6 " .. 

4 " 
Mountain. 



\ 

MATERIAL. 1 


j liREECH OK MU2ZLB | 
LOADING. ' 


1 CALIBRE. 

1 


u 
a: 
0 
ffi 

u. 

0 

* 

H 
0 
y. 
lA 


TOTAL WEIGHT. | 






in. 


in. 




Steel 


Muzzle 


13 










9 


144 


10 ** .... 




11 


7 


126 


5 "1 ewt. 








1 1 r 


St) cwt 


a 
** 


** .... 


6. o 

5'5 




" 

48 " .... 






4-75 




(O . . . - 


u 




3 '75 


f'7 


,2 " .... 






3-0 


75 


S " .... 






2.5 


48.5 


3 " •••• 






3.<> 


24 






j Breach 1 
( loading. ( 


7.0 


126 


5 tons 5 cwt. 


ii 


it 


f>-3 
6.0 


1 1 1 

loS 


54 " 




t* 


5-f> 


lot 


48 " 


ti 


li 


4-75 


¥' 


30 " 


ti 
n 

a 
ti 
a 
a 


11 ' 
H 
ii 

fi 
li 
n 


,S-5 

3-75 

3-75 

3'0 

2 7.5 

2.5 


75-5 

93 
67 

75 

52-5 

48 


32 " 

.6 " .... 

12 " 

q " .... 

5.5 cwt 

3-5 " 


(» 


a 


2.2 


24 





o 

3\ 



120 lbs.. 




2.0 " ) 

J « ■ . . 

a6 lbs..'.. 



20 



5 " • 

r" . 

- \iie> " . 
^ <«. .. 



o - 
< 



I Armor pierc- 



ing. 



/ 



S Solid shot or j 
c o m in o n J 
shell ) 



(Common ) 

I shell ) 

i Armor pierc- j 
J ing with cop- J 



Solid shot or] 
common shell | 
" with copper 
bands. J 



VAVASSEUR, LONDON. 



INITIAL VELOCITY, j 


} TOTAL ENERGY IN j 
1 FOOT TONS. ! 


ENERGY PER INCH OF 
CIRCUMFERENCE OF 
PROJECTILE IN FOOT 
TONS. 


1 

[ EXERGY PER LB. OF 
POWDER IN CHARGE, 
! FOOT TONS. 

i 
















1 1561 
j 1412 
( 1218 
1 1440 
5 HOC 
{ 1223 


>943 

• Si^<) 

1407 

'359 
1024 


89. 5 
73 < 
54-4 

69 0 
52.4 


64.8 
72.2 
84.5 
7«<; 

85-3 


















.... ) 

ifiOl > 

1565 ) 














































) 1538 

(1447 


984 
830 


57 


f.3.5 
•69.* 


















1 7fx> 















































.'Vli tliese cannon are rifled 
•with three ribs projecting in 
wards ; each rib being bounded 
by two faces converging to the 
centre of the bore, and one in* 
ner face concentric with the 
bore ; the comers are rounded 
off with curves of very small 
radius. The width of rib i-s in 
diiect proportion to the calibre ; 
in the 12-in. gun it is 1.5 in, 
while the depth varies from o.j 
in. in the 12-nich gun to o. 15 in. 
in the 2.5-in. gim. The projec- 
tiles for these guns arc; grooved, 
thus giving them a fair bearing 
on the ribs for the cylindrical 
part of the projectile. 



• These cannon are all rifled 
with shallow grooves about 0.5 
in. wide and spaced so that the 
band is half the width of the 
groove. The projectiles for theSe 
guns are provided With solid 
drawn copper rings, fixed oh 
■^them by forcing them through 
dies which press the rings into 
grooves turned in the body of the 
projectile, the projectile being 
sufficient to allow the ring to 
take the rifling when the gun is 
fired. 



GEEMAN CANNON AN» FRpjSCmSS.- 



MAKER. 
AND 
KIND OF GUN'S. 



Krvpp. 

centimetre = 12-in. B. L 

28 " hnwitier. = II in. l'>. I>. . 



u 




1^ 


> 




u 


OS 






H 

1/3 


, 

E" 


■< 

K 




X 


M 


k. 


0 


0 


0 

H 
K 

:j 


S 


H 
K 


H 






<: 













Sliort 26 centimetre 




10.23 




S. S. 


Long 24 


(( 




9.44 in. 


tt 


da 


Short 24 


i( 




q.44 in. 


tt 


da 


Long 21 


tt 




8.26 in. 


tt 


L. S. 


Short 21 


tt 




8.26 in. 


u 


do. 


Long 17 


tt 




6.6*) in. 


tt 


L. S. &. « 


.Short 17 


tt 




6.69 in. 


tt 


cio. 


Long 15 


tt 




5.90 in. 


tt 


do. 


Long 15 






5.90 in. 


" No'.z 


do. 


Short 15 






5.90 m. 


tt 


L. S. 


12 


tt 




4.72 in. 


tt 


do. 


9 


tt 




3.54 in. 


tt 


do. 


8 


It 




3.149 in. 


It 


do. 


6 






3.362 in. 


tt 


do. 



s, s. 

L. S. 



tons. 

9.82 
17.67 

14-38 



lb. 



9.84 
8.84 

5-5 






3-03 


5S 


3-9 


165 


2.9 


.55' 


1-37 


2ZO 






935 lbs. 


110 


649 " 


154 


235 " 


30.8 



- in. 


' in. 


263.781 

125-985 
204.726 


12.007 
11.023 
10. J3O 


205". 907 


g.267 


185-355 


9.267 


- «85-35S 


8.241 


■ JS4-449 
167.323 

»3S-433 
'5' -536 
128.741 


8.241 
6.771 
6.771 
5-86<, 
5.869 
5.869 


< "S-IS7 


4-735 


80,310 
76.181 
. 49,2.2 


3*602 
3.090 
2.362 



o 



m. 

12.401 



10.605 

g.6o6 
9.606 
8,547 

8-543 
6,999 

6,074 
6.074 
6.074 

4.921 



a 

K 

o 
a 

lb 
o 

X 
h 

o 
z 



m. 

227. 167 

9<J.202 
174.016 

177. 59<) 
157.048 
161.654 

131.221 
148.819 
117 400 
ug.684 
135.040 
112.255 

102 440 

71.614 
60.031 
44-488 



h . 

O « 
u 

S a 

h 2 

O < 

Z X 

Id u 



46.062 

43-003 
41.692 
37-086 

33.97') 
32.480 
26.771 
25-433 
29.330 
24.41)0 

16.771 



RIFLING. 



X 5 



127.954 
133.996 

115- 356 
124.568 

97-245 

116- 339 
go . 629 

94-2S' 
105.710 

87-795 
85.689 



Z 



72 

72 
64 

32 

32 

30 

30 
48 
48 
48 
48 
36 

i8 
16 

18 



TWIST. 



I turn in 71 ft. 5^-^ in. 
1 turn in 36 ft. 8] | in. 
I turn in 59 ft. 8% in. 
From I turn in 54 ft. % 

it), to 55 ft. Sig^'"- 

do. do. 
( Vmm 1 turn in 46 ft. 8 

) 14 in. to 47 tt. 11 j^gin. 

1 turn in 40 ft. 6 A- in. 

I turn in 36 ft, 8|| in. 

do. do. 
I turn in 31 ft. g% m. 

do. do. 

do. do. 
From I turn in 23 tt. 8 

^ in. to I in 24 ft. 1% in 
1 turn in 14 ft. 10% in. 
1 turn in 11 ft. lOjV in. 
I turn in 6 ft. 10% in. 



lb. 
132 
44 

70.4 

52.8 

52.8 

37-4 

37-4 
26.4 
26,4 
17.6 
17.6 
17.6 



1.32 
1 . 10 
0.44 



PROJECTII.RS. 



lb. 
651 .2 



404 . 8 
294.8 
294.8 
20g.o 

209.0 
1 17.0 



78.10 
78.10 
78. 10 

39-336 



lb. 



41 1 .40 

305.8 
305.8 
217.8 
217.8 

1 2 I . 22 
121 .22 

75-9° 
75.90 

75-9° 



.J 

H 
S 

1/3 

z 
o 



lb. 

565-5 
437-8 
349-80 

260 . 70 

2(iO. 70 

■73-8 

173.8 
100.54 
100. 54 
67.00 
67.00 
67.00 

33-88 

15.18 
9-461 
5.06 



INITIAL VE- 
LOCITY' 



''S .j 

O >4 



feet per see. 
1525 1510 



1476-, 



1410 

1410 

1440 

1440 
1 510 
1510 
1510 
1510 
1510 

1476 



1391 
.1391 
1440 

1440 
1526 
1526 
1526 
1526 
1526 

■1476 

1056 
1171 
'984 



REMARKS. 



All these |;iin!; are made 
of sieel. Width of groove 
.It breech and muzsle is 
different, and also the 
width of lands. 

They are all provided 
with the niechani.sm of 
Mr. L. W. Broadwell, an 
American now residing at 
Carlsriihe. The gas check 
recognized as the 
"Broadvrell ring." 



lrit£KeU AMb HbsSIAN CANNON |ANS ]>ItOJKetlLBS. 



KIN'U OK C-.t'XS. 



J2 centimetre -- 12.539 I- 
27 == m.7S '• 



24 
") 
16 
14 



= c). 14S 
— 7 . -i S<i 

= l,.Z.).) 

5.11 



Siege gun of 24 B. 



30 (M. L.) not hooped 

30 (iM. I,, or 15. L. lioo[)ed).. 
iS (M. I,, or B. I,, hooped).. 
Howitzer 22 centimetre M.L.= 
8.66 in. (rifled and hooped). 

24 rifled, M. L 

12 " 



24 

12 



it tt 

" Afountain 

Rl/S-SIAN GtrNS. 



i2.inch, B. L 

8 " " 

8 " (Mortar) B. L. 

6 " B. L 

i2.2-pdr. I.'oat gun 



.s. .s. 

do 

I,, s.&.s. s. 

d.) 
do 
do 

I.. S. 



t/! 

Fortress 
Guns. 



tons. 
34.5 

21.7 
X3.S 

9S. 42 cwt 
52.20 

40.55 

^ 70.86 

70.86 



Siege. 



< 

.a 



s. s. 

L. .S. & S. .S. 



lbs. 



S. S. 

s. .s. 



595.1 
.VI07 
4409 
1940 

■ 367 
1234.6 



7»7-5S 
220.5^ ' 



40.0 lbs. 
8.754 " 

3-21 " 

3-92 " 

792 



in, 
224.4 

2II.St2.. 
149.61 



m 

< 

tr 



C K 

a 

(- 

o 



ID. 

'2 -599 
10.803 

9499 

7..6J8 

6.4S4 

6.oto 

. • / 

6.48 

$.46 



o o 



"in. 
'2-559 

10.803 

9' 499 
8.031 
6.484 
5.456 

6.010 



252 
17-S 

89.9 
140.0 

67.45 



6'.oio 

o.oto 
4-770 

40 
$.40 



-8 ' 



in. 
204 . 1 

163.70 

162.55 
'35-39 
1.8.27 
89.88 

79- '.1 



216 

'5' 
68. 5 
122-0 



57 
34 

24.5 
32 



•59 
117 



90 



( Incre.ising twist from ) 
J o, I turn in 30 cali- 1 
( bres at muzxle. ) 

do. dn. 

do. dn. 

do. do. 



I turn in 13. 12 feet.. 
I turn in 9.84 do. 
I turn in 13. 12 do- 
I turn in 9.84 do. 
do. do. 



do. 



do. 



turn in 7.J8 dp, 
do. do. 



lb. 
136.69 

52.91 
35-27 

TI.02 
8.82 



343 



lb. 
136.69 

79-38 

-Til. 74 
33-' 
•6-53 
8-S2 

S-50 

6.60 
7.72 
55 



5- 50 
2.65 

5-5 

2-65 

2.205 

1.76 



0.66 



IIJ.8 



i6.2 

18 

21.5 oz 



COMMON SHBLI.. 



lb. 
38. 14 

13.67 

9.26 

4-74 

2.87 



lb. 
63 1 . 12 

317.46 

220-46 

45- '9 
69.42 



BATTERING PROJECTILES. 



OBLONO 
SHELL. 



69-46 

69.46 
41 . JO 

•79-7 



lb. 

760.57 

476.4 

3^7-6 
165-4 
99-3 



9 
« 2 
s » 
< 



30-0 

30.0 
1S.89 



in. 
12.48 

10.70 

9' 346 
7-7^7 
6.389 



86.01 
53.0 
20.00 
53-0 
26-00 
26.00 
Common shell. 
Shrapnel. 
17.78 Canister. 
8.82 Common shell. 
9.92 Shrapnel. 
10.36" Canister, 
dp. do.' 



16.0 
19.4 



I 



171. 2 
171. 2 
81. 1 
12.2 



( Cast iron 
( & steel. 



do. 



do. 




do. 




doi 




do. 




do. 




• ■ 




Cast iron. 




do. 


• -!(•• 


do. 




do. 












do. .. 


do. .. 




do. .. 




do. .. 





do. 

do.. 



Steel , 
do. 
do. 
do. 
do. 



> £ 
2 



ft. 
1312 

•3 78 

1427 
i486 

13 >2 
1509 



All of these guns are constructed 
of cast-iron tubed with steel near- 
ly to the trunnions, and strength- 
ened behind the trunnions with steel 
rings shrunk on. The constant 
angle of rifling for all calibres is 
6 ° at the muzzle, and the de- 
velopment of the curve is a para- 
bola. 



984.25 Range 6562 yds . 



1060 
iof)6 

1066 
1072 
1072 
1072 
1071 
1072 

1083 



1066 
738 



7108 " at angle 38° 
do, do. 



5687 yds 

6562 " at angle 30° 

do. do. 

do. do. 

do. do. 
4484 yds. at angle 30°. 

3500 yds. " 20°. 



The grooves 
have 3 para- 
bolic develop- 
■ nient, inclin- 
ed at the muz- 
zle at an an- 
gle of 5 to 6". 



3500 yds. 
2953 yds. 



30". 



•398 
•443 



•597 



Note.— The particulars in the aboy^.tiltfaile 'relative to French cannon are mostly taken from a table compiled by the Vicomte de Nou^, Lieut. Col. of Artillery, and sent to Gen. Batrjr by tt^ Comte de Paris. 



RMAN GUNS. 


•SNOX XOO.-I 




■SNOX XOOJ NI 


**; ^ t-» o^ »o 

J^S-ft^S 2" 


Ui 

o 


•Nan JO ajiiM 


, (4 O ff* Q, 
j; . . . • • "p 

• S - 0 O^oo ^ *n •-• 
-» (*» 


^' 


•SNOX XOOH 


o ts 0 noo a 

tn »*i M r*. 


o 
E 








■SNOX XOOJ Nt 

AOiiaNa 'ivxox 


i/i »0 Q O S WsD 

0 >o o» ^ y 
« w ^ 
oo O lo ro C4 


X 

ca 


•Nan JO axiH 


1 

.= « -< O ^ao i^S" 

H « w O 


■j~ 

7. 


■SMOX XOOH 
TiSA AOHSNa 


-rr -« O 

O t-<. K r- 




7. 


SXOX iOOJ NI 
AOSaNH IVXOX 


fO ^ (*) 
Q M W~i - sO 






'Nno do aKix 


(J. 0 00 Q OS 

"* N d c> »^>d in 

< 





SBitVn7& AKD WOBKma HEAVT ABTII.I.ERT. 2QSf 



After the report of the Board of Officers was made to the "War De- 
partment, It was thought advisable to add this appendix on " Serving 
.and Working Heavy Artillery," as practised at the Artillery School, 
and much of the matter in Parts I., II., III., and IV., of the appendix 
is taken from the " Artillery School Circulars of 1874," and from the 
" Heavy Artillery Tactics." 

fan V. is talieii from " Ordnance Memoranda" NOB. 24 and 32, aod 
Part from " Heavy Artillery Tactics." 



APPENDIX, NO. 2. 

SERVING AND WORKING HEAVY ARTILLERY. 



PART I. 

General Directions. 

Formation of a company into detachments. 

1. The company should be instructed in the school of 
the soldier and Company as Infantry, and all manoeuvres 
not herein prescribed, will be executed as laid down in 
the Field Artillery Tactics. 

2 The company being formed in two ranks faced to 
til*" front will be divided into a number of sections cor- 
It sjifUKiing to the number of pieces to be sei-ved. A seo* 

18 
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tint! may comprise one or more detachments, and, if more 
thun one, may be divided ii)to as many complete detacli- 
nj'Mits as it will form; the remaining files, if any, will be 
added to the left detachm;^nt of the section. The senior 
non-commissioned officers will be assigned as chiefs of 
piec<>s, and the. junior ones as srunners. 

3. Two sections form a platoon commanded by a sub- 
altern, and if circumstances [lorniit, the company will have 
as many platoons as tlnre are subalterns to command 
them. The Ca)>tain, in line, is four yards in front of 
the centre of the company; in column, on the sid" of the 
guide, or on the side towaids which tha sub-divisions are 
dressed, four yards Irom t!:e flank of the column and op- 
posite its centre. When the company is in line or in column 
tkf platoons each commandant of platoon is two yanJs in 
front of the centre of his platoon; in column of sections, 
he is on the side of the guide, or on the side towards 
which the subdivisions are dressed, two yards from the 
flank of thecohimn and opposite the centre of his platoon; 
iu column of Jlles, each is as if he had faced with the com- 
pany from line, except the chief of the leading platoon, 
who takes post at the side of the leading guide. 

The chief of piece acts as chief of section, and when the 
company is in line, or in colmnn of platoona, is on the 
right ot the front rank of his section; in column of sec- 
tions, he is one yard in front of the centre of his section ; 
in column of files, each is as if he had faced with the 
company from line. 

Each gunner, when the company is in line or in column 
of pjnfonns is one yard in the rear of the right of his 
section; in column of sections, on the right of the front 
rank of his section ; in column of each as if he bad 
laced with tiie battery from Hue. 



SBXVIirO AND WOBKIirO HSAVT ABTII.I.Eft1r. 207 



The march to the Battery. 

4. The instructor wheels the company into column 
of sections, or faces it by a fl<aiik either to the ri.qht or 
left ; to the right if he is to approach the batteiy on the 
left; and to the left if he is to approach the battery ou th« 
rijErht. When the company arrives at the distance of four 
ynrds from the left or right of the battery, the instructor 
cuinmands: 

Sectioks opposite tour pieces. 

As each section arrives in rear of its piece, it is halted 
l>^■ tlie chief of piece, and wheeled into line or faced to the 
i rout and dressed to the right /ojo- yards in rear of the 
platfomi, the centre of the first detachment on the line of 
thf* axis of the piece or centre of the platform. Each 
chief of platoon places himself one yard in front of the 
centre of his platoon, each chief of pifce on the right of 
liis s 'ction and the gunner in the fiont rank on the left of 
i;o. 4. 

All movements not specially excepted, may be executed 
in do' hie time. If the movement be from a halt, or when 
marching in quick time, the command thiihle time precedes 
the command march ; if marching in double time, the com- 
mand double time is omitted. 

Telling off the Detachments. 

& Hie iiutructor then commands: 

Cali, Off. 

Each chief of piece steps promptly to the tcoxA to gee 



tliftt the cannoneers call off properly, and then retaitis to 

his post. In telling off the detachments, the odd numbei-s 
form the rear, and the e%'en numbers and the gunner the 
front rank. The right file is numbered 1 and 2 ; the next 
file 3 and 4 ; gunner on the left of No. 4, uncovered ; the 
next 5 and 6, &c. 

To cawe the Cannoneers to taike their PosAt. 
6. The instructor commands : 

1. Cannoneey^ to your posts, 

2. March. 

At the first command the first detachment of each sec- 
tion is faced to the right by the chief of piece who com- 
mands: 1. Right; 2. Face; 3. To yoob posts ; and at 
the second command repeated by the chief of piece files 
to the left, the two ranks separating ; the rear rank march- 
ing to the right of the piece, and the front rank to the 
left. As each man arrives at his post, he halts and faces 
the piece; Nos. 1 and 2 one yard from tlie epaulment, 
parapet, or scai"p, thair breasts eighteen inches outside the 
wheels of the carriage or cheeks of the raortar bed ; and 
the remaining numbers and the gunner dressing respec- 
tively on Nos. 1 and 2 at intei-vals of one yard, except that 
between Nos. 3 and 5, there is an interval of ttoo yards. 
With the mortar, Nos. 1 and 2 are opposite the front 
manoeuvring bolts, and Nos. 3 and 4 opposite those in rear. 
TliB gunner one yard on right of No. 4. The chief of the 
piece, ^hile at the battery, will generally be one yard out- 
side the cannoneers of the left, facing the piece, and two 
yards iu rear of the platform or rearmost part of the car- 
riage. 
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To Allow the Detachments to Rett. 

7. The instructor commands : 

In place — best, or Rest. 

The cannoneers lay down their handspikes, as pre- 
scribed in par. 11, siege p;un. lu the first cassthe men re- 
main at their posts ; in the second case, they may leave 
their posts, but must remain near the piece. 

To Resume the Exercise. 

8. The instructor commands : 

1. Detachments 2. Attextiost. 
All resume their posts and handspikes. 



To change Posts, 

The instructor commsCbds : 

1. Change leasts. 

2. March. 

3. Call off. 

At the first command the cannoneers lay down their 
liandspikea; place their equipments on the parts of 
the carriage nearest tfiein, or on the platform, and 
face to their left. At the next command they step ofE,^ 
each advancing one poht ; No. 2 taking that of No. 1. Oil 

18* 
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arfiring at their new posts they face the piece and eqnip 
tftemssives. At the tbitd command they call oS accortupg 
to the posts they then occupy. 

To leave the Pieces. 

The instructor commands : 

1. Detachmenti, rear. 

2. Mabch. 

At the first command, the chief of piece faces the de- 
tachraent to the rear by the comniaiids, 1. Left and right. 
2. Face ; and at the second, repeated by the chiet of 
piece, it marches to the rear, the left cannoneers closing 
on those of the right, files to the right, and is halted, 
filced to the front, and with its section dressed to tiM 
right by the chief of piece, so as to bring its centre on a 
line tritn the axis of u>e piece or opposite the middle of 
the platform, and four yards in rear of iL 

To re-form the Company and leave the Battery. 

1st. In column of files. 

The instructor commands : 

1. Sections, right (c-r left), 2. Face. 

3. Close, 4. March. 

At the first command, the sections face to the right (ox. 
left), the gunners taking their places in the rank of file- 
closers, and at the cotumaud.MABCi}» re^wated by all tfao 
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• ■ 

chiftfs of pieces, (except the leading one,) the right or left 
section stands fast, and the others close on the one in frout 
of it, and are halted by their chiefs of pieces. 

2d. In column of Sections. 

The instructor commands : 

1. Sections right (or left) wheel, 2. March, 3. Close to 
wheeling distance, 4. Guide (right or left), 5. March. 

At the second command, each -section wheels to the 
right and is halted and dressed to the left by its chief ; 
at the third command the chief of the leading section 
cautions it to stand fast; at the fifth command, all the 
sections in rear of the first, step off, and each is halted by 
its chief when at wheeling distance from the preceding 
section. 

SERVICE OF A BATTEEY OF SEVERAL 
PIECES. 

The pieces are numbered from right to left. Tn direct- 
ing them to be fired, they aire always designated by their 
numbers, as, Number one — Fire ; Number two — Fibb, &c. 

When the wind comes from the right, the firing should 
commence on the left, and reciprocally. 

In mortar batteries (which should not exceed three or 
four pieces), the cannoneers remain at their posts until the 
signal, or command. Commence Firing ; all then move 
to the rear of the platform, except No. 3 of the mortar 
which is to commence firing, and are formed as in de- 



faejitment rear, leaving No. 4 of the piece to be fired un- 
cor^ered. (In the aemceof a single mortar the detach- 
ment forms in rear as prescribed in par. 45, service of 10 
inch siege-mortar). So soon as tJiis mortar is fired, No. 3 
Joins his detachment, and No. 3 of the next mortar goes 
to his piece, and, at the proper command, fires it, and 
then rejoins his detachment, and so on. Each detachiuent 
remains in its position until all the pieces having been dis- 
charged, the signal, or command, To tour Posts, is 
given. 

A similar precaution may be necessary to avoid the 
• blast in a battery composed entirely of howitzers, or heavy 
sea-coast guns. 

SERVICE OF A GUN MOUNTED ON A SIEGE 
CARRIAGE. 

Seven men are necessary ; one gunner and six other 
cannoneers. 

. 8. The implements, &c., are arranged as follows : 
■ Handspikes — ^three on each side of the carriage, leaning 
against the epaulment, in line with the cannoneers. 

Sponge, Rammer — one yard behind, and parallel to the 
line of cannoneers of the ric^ht, the sponcfe uppermost, the 
sponge and rammer-heads turned from the epaubnent and 
supported on a prop. 

Pass-box — against the epaulment, outside the pile of 
balls. 

Primer-pouch — containing friction-primers and the lan- 
yard, which is wound u|)on its handle. Suspended from 
the ca.scable. 

Gunnei-'s-pouch — containing the gunner's level, breech- 
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iight, finger-stall, primia<?-wiie, gimlet, vent-piinch, and 
chalk. Suspended Irom the cascable.. 

Chocks — one on each side of the piece, nsar the endsof ' 
tJie hui-tar. 

Vent-cover — covering the vent. 

Ihmpioii — in the mnzzle, 

Broom — leaning against the epaulment, outside of thT 

pile of balls. 

There should be one gunner's level, two vent-puncKes. 
one worm, one ladle, and one wrench to a battery not 
exceeding six pieces. 

The balls are piled on the left of the piece near the 
epaulment, and close to the edge of the platform. 

The wads are placed between the epaulment and the 
balls, partly resting ou them. 

To cause the implements to be distributed. 

The instructor commands : 

Take implements. 

9. The gunr.er steps*to the cascable ; takes off the vent- 
cover. haiKliiig it to No. 2. to place against the epaul- 
ment, outside the pass-box : gives thepriuier-poiich to No, 
3 ; equij>s himself with his own pouch and the finger-stail, 
wearing the latter on the sacond iinger of the left haijid ; 
levels the piece by means of the elevatiug-serew ; applies 
his level to ascertain the highest points of the bas?.-ring and 
swell of the muzzle, which he marks with chalk, and re- 
sumes his ix)st. 

No. 3 equips himself with the primer-pouch. Nos. 
1 and 2 after passing two bandspikoa each to Nos. 3 a^nd 
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4, take pach one for himself. Nos. 5 and 6 receive theirs 
from Nos. 3 and 4. 

10. The handspike is held in l>otli hands, the hand neari^t 
the epaulraent grasping it near the small end and at the 
height of the siioulder, back of the hand down, elbow 
touching the body ; the other hand back up, the arin 
extended naturally ; the butt of the handspike upon the 
phitforiu, on the side farthest from tiie epauluient, and 
six inches in advance of the alignment. 

11. When the cannoneer lays down his handspike, be 
places it directly before him, about, six inches la front of 
and parallel to the alignment, the Siniall end toward the 
epaniment ; and whenever he thus hiys it down for the 
discharge of any particular duty, he will take it up on 
returning to his post after having completed that duty. 

The se: vice of the piece is executed as follows : 

The instructor commands : 

1. From Battery. 

12. The gunner moves two yards to his right. Nos. 1, 
2, 3, 4, 5, and 6, facing from the epaulment, embar : Nos. 
1 and 2 under the front of tlie wheels; Nos. 3 and 4 
through the rear spokes of the wheels near the felly, under 
and perpendicular to the cheeks ; Kos. 5 and 6 under the 
nmnoeuvriitg bolts. When all are ready, the gunner gives 
the command Heave, which will be rej»eatea as often as 
ma^ be necessary. He sees tliat Nos. 5 and tJ guide tho 
trail in prolongation of the directrix of the embrasure, 
and as soon as the face of the piece id about o«eyard frous 
the "epaulmeut, commands Halt, at which all unbar and; 
r^isume thi:ir posts. Nos. 1 and 1 chock tim wheels. 
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2. Load bjf detail — Load. 

13. Nos. 1, 2 and 4 lay down their handspikes. No. J2 
ttikes out the tompion, and places it near the vent-cover. 
No. 1 faces once and a half to his left ; steps over the 
8jX)nge and rammer, faces to the piece, takes the 
fil.)0uge iu lioth hands, the backs dovyu, the right hand 
three feet from the sj^onge-head, the left hand eighteen 
inches from it ; retmnis to the piece, entering the staif 
in the embrasure ; places the left foot halfway between 
the wlieel and the face of the piece, in line with the latter ; 
breaks to t e right wit'i the riglit foot, the heels on aline 
parallel to the piece, the left leg straightened, the x-iglit knee 
bent, t le body erect upou t'le haunc ies, and rests tae end of 
the sponge in the muzzle, the staff in tSe prolongation of the 
bore supported by the right hand, the right arm extended, 
the left liand flat against the side of the t ligli. No. 2 steps 
to the muzzle, and occupies a position on the left of the piece 
corresponding to t lat of No. 1 on its riglit. He seizes the 
staff with the left hand, back down, near to and outside the 
hand of No. 1. No. 'i facing the epaulment, embars under 
the breech, and maintains the piece in a convenient posi- 
tion for the insertion of the sponge, until the gunner sig- 
nals to him to unbar. He then la^ s down his handspike, 
steps over the rammer, and seizes the staff as prescribed 
for the sponge ; and stands ready to exchange with No. 
1. No. 4 takes the pass-box and goes for a cartridge ; 
retunis and stations himself, facing the piece, al)Out eigh- 
teen inches to the rear and right of No. 2. The gunner 
places himself near the stock, his left foot advanced ; 
clores the vent with the second fin^jer of the left hand, 
liendii\g forward to cover himself by the breech; turns ihs 
elevating screw w»*h the right hand to adjust the muzzlfj 
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conveniantly for loadinjf ; an'i jnak-s a siTiial t-o No. 3 to 
uitbar. In the mean time, Nos. 1 ami 2, iit thewonl-* O.vk 
—TWO — THREE, &c., insert tha spoiiije by the followiiis; 
motions : lut Motion. I'hey insert the sponpe as far ns the 
hand f No. 1, bodies erect, shoulders S()uare. 2d Motion. 
They slide the hands along the staff, and s 'ize it at arm'i 
length. 'M Motion. They repeat the liist motion. 4/4 
Mot'on. They repeat the second motion, nih Motion. 
They force the sponsre to the bottom of th'^ hore. No. I 
then replaces his left hand on the staif, back up and six 
inches nearer the muzzle than his ris;ht. No. 2 places his 
right hand, back up, between the hands of No. 1. Should 
the sponge or the rammer reach the bott m of the bore 
at the third or fourth motion^ then what is prescribed for the 
fifth motion will be performed at the third or fourth. The 
knee on the side toward which the body is to be inclined is 
always bent, the other straightened ; and the weight of 
the body added as much as ix)ssible to the effort exerted 
by tlie arms. 

3. Sponge. 

14. Nos. 1 and 2 pressing ths sponge firmly against 
the bottom of the bore, turn it three times from right to 
left, and three times from left to light ; replace the hands 
on the thighs, and withdraw the sponge by the same com- 
mands and by motions contrary to those for inserting it. 
When the .sponge fits tiglit, Nos. 1 and 2 may use both 
hands. No. 2 qnits the staff, and turning toward No. 4, 
receives from him the cartiidcre, taking it in lx>th hands, 
backi^ down, and introduces it bottom foremost int(» tTr« 
bore, seams to the sides ; he then grasps the ramiii -r in 
the way prescribed for the sponge. No. 1 rising u^Kin tln^ 
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I ijjljt leg, and turning to his left, passeu the sponge above 
tlfe rammer to No. '6 with his left hand, and receiving the 
ramuier with the right, presents it as prescribed for the 
sponge, except that he rests the rammer-head against the 
light side of tlie face of the piece. Iso. 8, as soon as the 
8{w)nge is withdrawn, passes the rammer under the sponge 
into the embrasure w-ith the right tiand, receives the 
sjionge from No. 1 with the left, replaces it upon the prop, 
and resumes his ix)st. No. 4, setting down tJie pass-box, 
takes out the cartridge and presents it in both hands to 
No. 2, the choke to the front ; retui-ns the pass-box to its 
})lace ; and picks up a ball, aud afterward a wad, if 
r'^cjuired. Nos. 1 and 2 force the cartridge home by the 
same commands aud motions as in case of the sponge. 

i. Ham. 

15. No.s. 1 and 2, drawing out the rammer to the full 
extent of their arms, ram with a single stroke. No. 2 
quits the staff, and turning toward No. 4, receives from 
him the ball, and a wad if required, whilst No. 1 throws 
out the rammer, andliolds the head against the right side 
of the face of the piece. No. 2, introducing the Gall and 
wad into the bore, seizes the staff with the left hand, back 
down. No. 4 then resumes his post. Nos. 1 aud 2 force 
the ball and wad home together by the same commands 
and motions, and ram in the same manner as prescribed 
for the cartridge, except that in case of a shell it is simply 
prenned home. No. 2 quits the ranamer ; sweeps, if neces- 
sary, the platform on his side; passes the bruom to No. 1 ; 
and rtsumes his post. No. 1 throws oat the rammer, 
and replaces it on the prop under the sponge ; sweeps his 
side of tha platform, if necessary, piisses the bruom 1 1 

19 
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lio. 2 who replaces it and then resumes his post. 1'he 
gunner pricks the ciu-trid^e, leaves the priming wire in 
the vent, and resumes his ]>ost ; and, if firing beyond 
point blank, udjusta the breech-sight to the distance. 



16. Nob. 1 and 2 uuchock the wheels, and with Nos. 
3, 4, 5, and 6, all facing toward the epauhneut, embar : 
Nos. 1 and 2 tlirousjh the front spokes of tlie wheels near 
the felly, under and perpendicular to the cheeks ; Nos. 3 
and 4 under the rear of the wheels ; and Nos. 5 and 6 
under the manoeuvring bolts. When all are ready, the 
gunner commands Heave, and the piece is run into bat- 
tery ; Nos. 5 and 6 taking care to guide the chase into 
the middle of the embrasure. As soon as the wlieels 
touch the hurter, he commands Halt. All unbar, and 
JCos. 1, 2, 3 and 4 resume their posts. 



17. No. 3 lavs down his handspike ; passes the hook 
•of the lanyard tliroufjii the eye of a primer from front to 
rear, and holds the handle of the lanyard in the right 
ihand, the hook between the thumb and forefinger. Nos. 
5 and 6 embar under and [lerpendicularly to the trail near 



the stock, as at the command Load, withdraws the prim- 
ing wire, and, assisted by Nos. 5 and 6, gives the direc- 
tion ; causing the trail to be moved by commanding Lkkt, 
or RiOHT, tapping, at the same time, on the right of the 
' bireech for No. 5 to move the trail to the left, or on the 



5. In Battkuy. 



6. Point. 




placing himself at 
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left side for No. 6 to move it to the riglit. He th^n plac-s 
the centre of th 3 breech-sight accurately upon the chalk 
mark oti the base-ring, and b,- the elevating-screw, gives 
the proper elevation, rectifying the direction, if necessary. 
The moment the piece is pointed, he rises on his left ieg, 
and gives the word Ready, signalling with both hands, 
!it which Nos. 5 and 6 unbar, and resume their posts ; 
takes the breech-sight in his left hand, and goes to the 
windward to watcli the shot. No. 3 inserts t le tube into 
the vent ; drops the handle, allowing the lanyard to 
uncoil as he steps back to his post, liolding it slightly 
stretched with his right hand, the cord passing between 
the fingers, back of the hand up, and breaks to the rear a 
full yard with the left foot, the left hand against the 
thigh. At the word Rkadv, Nos. 1 and 2 take up the 
chocks, and breaking off with the feet farthest from the 
epaulment, stand ready to chock the wheels, iiolding their 
handspikes near the centre, sniall end to the rear, in the 
hand furthest from the epauhnent, arm extended, back of 
the hand down. 

.■.■■^«^^■■■ 

7. Nwnbiir one (or the like)— -Fire- 

18. No. 3 pulls smartly on the lanyard. Immediately 
after the discharge of the piece, Nos. 1 and 2 chock the 
wheels, and resume the erect position. No. 3 resumes 
the erect position, and rewinds the lanyard, returning it, 
if dry, to the primer-pouch. 'J'he gunner, having observed 
the effect of the shot, returns to his post. 

To load for action and fire. 

19. The insti uctor commands : 
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1. Load, 2. FiBE. 

At the first command the piece is run from battery, 
loaded, run into battery, pointed, and prepared for firing 
by the following commands from the gunner : Fuom Bat- 
TKBY — Load — In Battkry — Poin't—IIkauy. At the 
command Fire from the instructor, the piece is fired 
as prescribed above. 

If the iusti-uctor commands : 

1. Commence, 2. Firing. 

The gunner gives the same commands as before with 
the additional command, Fire, and continues to load and 
tire until the instructor commands. 

1. Cease, 2. Firing. 

When ammunition is used, the instructor command*: 
With cartridges (canister, shell, etc., specifying the particular 
kind) before commanding Load, or commence firing. 

At the command 1. Cease, 2. Firidto, the piece is 
sponged out and all resume their posts. 

To secure Piece, and replace implements. 

20. The piece being In Battery the instructor com- 
mands : 

1. Secure piece. 
No. 2 replaces the tompion in the muzzle. The gun- 



SEBYINd AND WOBHIltG HEAVY ARTILLEllT. 221 



ner puts on the vent-cover, which he receives from No. 2, 
and depresses the muzzle. 

2. Replace implements. 

Nos. 1 and 2 replace the handspikes against the epaul- 
meut, those of Nos. 3, 4, 5 and 6 being passed to thera 
by Nos. 3 and 4. The gunner hangs the poaches upon 
the oascable. 

To serve the Piece with reduced numbers. 

21. The smallest number of men with which siege guns 
can be served with facility is Jioe. It may be necessary 
to employ a less number. 

With four men. They will be told off as gunner, and 
Nos. 1,2 and 3. No. 2 will, in addition to his own 
duties, perform those of No. 4. 

With three men. They will be told off as gunner, and 
Nos. 1 and 2. No. 1, in addition to his own, performs 
the duties of No. ;5, and No. 2 those of No. 4 as in the 
preceding case. \Vlieu No. 2 serves ammunition, he goi^ 
lor the cartridge, and places the pass-box behind his po-st 
before he assists No. 1 to sponge. 



SERVICE OF A 24-PDR. HOWITZER, MOUNT- 
ED ON A FLANK CASEMATE CARRIAGE. 

Thrte men are necessary: one gunner and two otht-r 
cannoneers. 

22. The implements are arranged as follows : 
19" 
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Roller hamhpike. — Leaning against the scarp wall, 
behind No. 2. 

Sponge and Rammer. — Leaning against the scarp wall, 
behind No. 1, the rammer-head upon the gixiund. 

Cartridffe-pi>uch. — Suspended from the cascable. 

Primer-pouch. — Containing, in addition to friction- 
primers, and lanyard, fingerstall and priming-wire. Sus- 
pended to cascable. 

Vent-cover, tampion. — 'Same as in siege gun, par. 8. 

Broom. — On the left of piece. 

Budqe-hairel. — Containing cartridges, and placed at 
some safe and convenient position in rear of the piece. 

The rounds of canister are against tiie scarp wall, 
behind No. 2. 

Shells, if used, are brought to the place prescribed for 
the budge-barrel. 

To cause the implements to be distributed. 

The instructor commands : 

Take Implements. 

23. The gunner takes from the primer-pouch the prim- 
ing-wire and fingerstall, wearing the latter on the second 
finger of the right hand ; gives the primer-pouch to No. 1 
and the cartridge-pouch to No. 2; takes off the vent-cover 
and lays it against the scarp wall, outside the canisters ; 
takes the roller handspike in his right hand and resumt-s 
his post. He holds this handspike vertically in the 
riglii; hand, the lower end towards the ground in line with 
th*» toes, the arm extended naturally. No. 2 wears the 
cartridge-pouch fi-om the right shouuler to the left side. 
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To cause the service of the piece to he executed. 
The instructor commands : 

1. From Battkry. 

24. The gunner, erabarring in the left mortice, presses 
the roller ander the rear transom, and seizes the left 
handle with his left hand. Nos. 1 and 2 lay hold of the 
manoeuvring rings and handles. All being ready, the 
gunner commands Hkave, and the carriage is run to the 
rear until the face of the piece is about one yard from the 
wall, when, disengaging the roller, he commands Halt. 
All resume their posts, the gunner leaving the handspike 
in the mortice. 

2. Load hy detail — Load. 

25. No. "2 takes out the tompion and places it in rear 
of his post The gunner places himself at the breech, 
brea s to U)'* rear with the right foot, closes the vent with 
the seconJ fingef of the right hand, aud manages the 
elevatinf^ screw witii his left. No. 1, seizing the sponge- 
staff at its middle, brings it across his body, plants hia 
left foo'j opposite the muzzle, close to the carriage, and 
breaks off with his right foot ; at the same time dropping 
the sponge-staff into the left hand, back down, and 
extending both hands towards the ends of the staff, he 
brings the sponge opposite the muzzle. He then inserts 
it, and presses it to the bottom of the chamber with three 
motions, at the words One — Two — and Three. No. 2 
goes for a cartridge, and returns to his post. If shells are 
ujsed, he brings one up at the same time. 



221 HAND-BOOK OP ABTILLEBY.— APPENDIX, KO. 2. 



3. Sposge. 

26. N% 1, using both hands, sponges the chamber 
carefully; withdraws the sponge, pressing it against the 
bottom of the bore ; stepping to his loft he turns it over, 
and rests the ranimer-head against tlie right side of the 
face of the piece. No. 2 introduces the cartridge in the 
usual manner, and No. 1 s -ts it homo with the right hand 
by the same commands and motions as in case of the 
8ix)nge. 

4. Ram. 

27. Xo. 1, drawing out the rammer to the full extent 
of his arm, rams once, and throws out the rammer, hold- 
ing it w ith the rammer-iiead against the right side of the 
face of the piece. No. 2 introduces the canister or shell 
and resumes his post. No. 1 sets the canister or shell 
home with care, throws out the rammer, replaces it, and 
resumes his post. The gunner pi iolcs, leaving the priming- 
wire in the vent, and resumes iiis post. 

5. In* Battkry. 

2S. All apply themselves to the carriage, as prescribed 
in i>ar. 24, and ease the piece into battery. As soon as it 
touches the hurters, the gunner <k>mmancls Halt, and all 
resume their posts. 

6. POIXT. 

29. No. 1 makes ready a primer as prescribed for No. 
3 in siege gun, par. 17, and No. 2 going to the rear of the 



chassis and facuig -to the front traverses the chassis by 
hand. The gunner withdraws the priming-wire, points 
the piece, andgives the command Ready, making a sig- 
nal with both hands, at which No, 2 resumes his post; 
takes out the roller handspike, and resumes his post. 

7. Number one (or the like) — Fibk. 

No . 1 does what is prescribed for No. 3 in siege gun, 
par. 18. 

SERVICE OF AN S-INCII SIEGE HOWITZER, 
MOUNTED ON A 24-PDR. SIEGE 
CARRIAGE. 

Five men are necessary : one gunner and four other 
cannoneers. 

30. The implements, &c., are arranged as follows : 

Handspikes. — ^Two on each side of the carriage, leaning 
against the epaulment in line with the cannoneers. 

Sponge and Rammer- — On a pro]) eighteen inches be- 
hind, and parallel to the cannoneers of the right, the 
sponge-head turned toward the epaulment. 

Cartridae-po. ch. — Containing fuzes, a pair of sleeves, 
and a priming-wire, bent at right angles at the point for 
withdrawing the cartridge used in instruction. Suspend- 
ed from the cascable. 

Primer-pouch. ^ As in par. 8. 

Gunners-pouch, ) ^ 

Loading-tongs. "] 

Quadrant. In a basket, or on a shelf, 

Plummet. ! again.st the epaulment, 

Scraper. j outside of, and near the 

Wiper. handspikes of the left. 

Splints. J 



Grummet-wad. — On the end of the harter, near No. 2. 
Chocks. ) 



Quoin. — Under the breech. 
Broom. — Leaning against the epaulment outside of the 
basket or shelf. 

To came the implements to be distribvled. 

The instructor commands : 



31. Executed as in par. 9, vrith the following modifica* 
tions : No. 2 places the ventrcover outside the basket ; the 
cartridge-pouch is handed to No. 4 by the gunner. The 
gunner directs No. 3 to raise the breech, to enable him to 
level the piece. No. 2 puts on the sleeves, which are taken 
out of the cartridge-pouch by No. 4, who assists No. 2 to 
put them on. No. 4 wears the cartridge-pouch from the 
right shoulder to the left side. Nos. 1 and 2, after passing 
a handspike each to Nos. 3 and 4, takes each one for him- 
self. The handspike are held, laid down, and resumed as 
prescribed in pars. 10 and 11. 

To cause the service of the piece to he executed. 

The instructor commands : 




Take imft.emekts. 



1. Fkom Battehy. 



82. Executed as in prr. 12, with the following modifi' 
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cations: Nos. 1, 2, 3, and 4 embar, as proscribed for ?fos. 
3, 4, 5, and 6. The gunner commands Halt as soon aa 
the wheels are about one yard from the epauhiieut. 

2. Load by detail — Load. 

33. Executed as in par. 13. with the following modifi- 
cations : No. 2, after laying down the touipion, sweeps, if 
necessary, his side of tlie platform, parses the broom to 
the right side of the piece, and resuiDes his post. No. 1 
faces to his right and seizes the sponge-staif at its middle 
with his right hand, back up ; places himself at the muz- 
zle, forces the sponge to the bottom of the bore. No. 3, 
after receiving a signal from the gunner to unbar, resumes 
his post. Ko. 4 goes for a cartridge and shell, puts the 
former in his cartridge-pouch, takes the shell in both 
hands, and places it on the grummet-wad, and stands, 
facing the piece, about 18 inches to the rear and left of 
No. 2. The guQjner adjusts the piece at about one de- 
gree's elevation before he signals to No. 3 to unbar. 

3. Sponge. 

34. No. 1 seizes the s[)onge-staff with the left hand, 
back down, and pressing the sponge firmly against the 
bottom of the bore, turns it three times from right to left 
and three times from left to l ight, draws it out, turns the 
sponge-head over towards the front, and places the ram- 
mer-head against the right side of the face of the piece 
holding the staff in both hands, back of left up and of 
right down, and, as soon as the cartridge is inserted, in- 
serts the rammer, and holds it with the head against the 
cartridge, the staff in the axis of the piece. 
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No. 4 having given th? cartriil:;o to No. 2, removes the 
stopper from, and inserts the fuze into, the fuze-plag ; 
scrapes its end ; faces to tlie left ; tiikes the tongs and 
wiper, entering the hooks of the former into the ears of 
the shell iu readiness for No. 2. 

No. 2, as soon as the sponging is completed, receives 
the cartridge from No 4, and taking a corresponding posi- 
tion to No. 1, inserts the cartridge, choke to the front 
(seams to the side). lie then makes a faca and a half to 
his left on the right heel, advance.s the left foot, takes hold 
of the tongs ; raises the shell about two feet from the 
ground, while No. 4 wipes it. 

4. Sam. 

3.5. No. 1 pushes the cartridge home, presses firmly 
upon it; throws out tiie ranuupr, and places it upon the 
prop ; sweeps, if necessary, his .side of the platform ; 
pa-sses the broom to the left side of tlie i>iece and resumes 
his post No. 2 having received tlie shell, makes a face 
and a half to his right on the right heel, and breaks off 
with the left foot : introduces the shell, keeping the legs of 
the tongs in a vertical plane, left hand ueai'est the body, 
and s"^ the shell carefully again.st the cartiidge, taking 
care that the fuze is in the axis of the piece. 

If the piece is to be fired horizontally, or at an angle 
of depression, No, 4 having replaced the wiper, hands a 
splint to No. 2 and resumes his post. 

No. 2 1 resses the splint under the shell with the left 
hand, replaces the tongs and broom and resumes his post. 
The gunner pricks, leaving the priming-wire iu the veut, 
and resumes his pcmt. 
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5. In Battery. 

36. Nos. 1 and 2 unchock the wheels, and with Nos. 3 
and 4, all facing towards the epaulment, embar : Nos. 1 and 
2 through the front spokes of the wheels, near the felly, 
under and perpendicular to the checks ; Nos. 3 and 4 un- 
der the manoeuvring bolts and parallel to the stock, guid- 
ing the muzzle of the piece into the middle of the embra- 
sure. The gunner commands Heavk, and, as soon as the 
wheels touch the hurter, Halt, when all unbar and resume 
their posts. 

6. Point. 

;17. Executed as in par. 17, with the following modi- 
fications : Nos 1 and 4 perform what is prescribed for Nos. 
0 and ti. No. 2, facing towards the epaulment, embars 
under the breech or cascable, and lowers or elevates it at 
the command of the gunner. When he gives the word 
Heady, Nos. 1, 2, and 4 unbar and resume their posts. 

7. Number one (or the like) — Fire. 

Executed as in par. 18. 

To unload. 

38. The piece having been run from battery, the in- 
structor directs No. 2 to take out the shell and cartridge. 

No. 3 raises the breech until the shell rolls to the muzzle. 
No. 4 carries them to their place in rear of the piece. 

To scrape the Piece. 

39. The piece is first moved from battery, and the in- 

20 
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structor then commands: Scrape the piece. ISTos. 1 
and 2 lay down their handspikes. No. 2 takes the scrapei 
and wiper, giving the latter to Xo, 1 , thoroughly scrapes 
the bore, draws out tlie scrajiinj^s with the spoon, returns 
the scraper to its place, and resumes his post. No. 1, en- 
veloping the s; onge-head in the wiper, wipes out the bore, 
and returns the wiper to No. 2, who replaces it, puts the 
sponge upon tlje prop, and resumes his post. 

SERVICE OF A 10-INCH SIEGE MORTAR. 

Fioe men are necessary : one gunner and fc.ur other 
cannoneers. 

40. The implements, etc., are arranged as follows : 
Hantii^ikeii. — Two against each cheek, leaning uix)n 

the four inanceuvring bolts, the small end toward the 

epaulnient, the ends of the fi'OBt handspike even -with the 

front of the cheeks. 

Cartridge-pouch. — Containing fuzes, and a pair of 

sleeves. Attached to the tompion, and lying upon the 

mortar. 

Primer-pouch. — Containing the priming-wire, friction- 
primers, and the lanyard, wound in St. Andrew's cross 
upon its handle. Attached to the tompion, and lying 
upon the mortar. 

Gunner^ s-potich, — Containing the gunner's level, gimlet, 
vent-punch , and chalk. Attached to the tompion, and ly- 
ing upon the mortar. 

Quadrant, Plummet, Pointing-cord, Scraper, Wiper, 
Shell-hooka, — In a basket, between the cheeks of the mor- 
tar l>ed. . 

2<w»2iton.— In the muzzle. 
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Polniing-stnlex, Maul, Br om. — With the basket. 
Iron elmtting-b ir for pointing. — Laid perpendicular to 
the cheeks over the rear uotchfs, handle to the left. 
To the same battery there siiould be one hammer- wrench. 

To cause the Pointing Stakes to be established in position. 

The instructor commands : 

Plant the pointing-stakes. 

41. The gunner, assisted by N'os. 1 and 2, plants the 
stakes as explained in Part II., Section 2. No. 1, having 
driven the pointing-stakes, drives another stake one yard 
behind his post, for holding the wiper, and replaces the 
maul near the basket. The giumer lays the slack of the 
pointing-cord at the foot of the epaulment, leaving the 
piuiniiiet At the stake in rear of the piece. All then re- 
sume their posts. 

To cause the Implements to be distributed. 

The instructor commands : 

Take implements. 

42. The gunner steps to the front of the piece, gives to 
Xo. 1 the sleeves and the wiper ; to No. 2 the basket and 
maul; to No. 3 the primer-pouch and broom; and to No. 
4 the cartridge-pouch ; equips himself with the gunner's- 
I)ouch, applies his level to ascertain the line of metal, 
which he marks with chalk, and resumes his post. No. I 
hangs the wiper on the stake behind his post, and, assisted 
by No. '6, puts on the sleeves. No. 2 removes the toni- 
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pion, which he places with the basket and maul one jard 
behind him, and lays the shell hooks on the ground be- 
tween himself and the basket. No. 3 lays the oroom be- 
hind him, and equips himself with the primer-pouch. No. 4 
puts on the cartridge-pouch, which he wears from the right 
should;;r to the left side, and places the elevating-bar be- 
hind liim perpendicular to the axis of the piece. All take 
their handspikes. Thsse are h^ld as in par. 10, and when 
laid down they are returned, except in one case, to their 
places on the manoeuvring bolts. 

To came the service of the Piece to be executed. 

The instructor commands: 

1. Lv Battery. 

43. The gunner, making a half face to his right, steps 
oft", left foot first, and places himself two j'ards in rear of 
the platform, facing the piece. Nos. 1, 2, 3, and 4, facing 
the epaulment, embar; Nos. 1 and 2 under the front 
manoeuvring bolts, and No.s. 3 and 4 under those in rear, 
euiragiug the butts of their handspikes al)0Ht three inches. 
All being ready, the gunniT conmiands Hkavk. which will 
be repeated until the piece is on the middle of the plat- 
form, when he commands Halt, at which all unbar, and 
resume their ix)sts. 

Nos. 1 and 3 hold the small end of their handspikes in 
their left hands, Nos. 2 and 4 in their right. 

From Battery, 
Executed inversely to above. 
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Eemabk.— When the bed has no rear manoeuvring bolts, No8. 
8 and 4 eiubar under the rear notches prpendiciUar to the cheeks 
at the coiuiuand Fuom BATTEBY,aiid iu prolougation of the cbeekg 
at the couuuaud In batteby. 

2. Load by detail— ho ad. 

Nos. 1, 3, and 4 lay down their handspikes. The gun- 
ner, taking the scraper, places himself in front of the 
muzzle, and scrajws tlie l)ore, draws out the scrapings 
witli the spoon, returns the scraper to tJie basket, and 
again jilaces himself at the muzzle, one yard in front. No. 
1, turning to his right, takes the wiper with his right hand, 
faces to his left, and placing the left foot near the man- 
oeuvring bolt, the right in lioiit of the muzzle, and the left 
hand upon the face of the piece, wipes out the bore, and 
resumes his post. No. 3, as soon as the piece is wiped, 
clears the vent with the pi'iming-wire. sweeps the plat- 
form, if necesgary. and resumes his jMjist and handspike. 
iS'os. 2 and 4, facing to their ri^ht — No. '2 holding his 
liandspike at the middle, under his left arm, biitt-end to 
the front, and taking the shell-hool s in liis riglit hand — 
goes for a caitridge and shell. While No. 4 is getting the 
cartridge, No. iiisei ts the shell-hooks into the ears of the 
shell, and jiasses the small end of the handspike through 
the l ing. In carrying the shell, they hold the handspike 
iu their right liauds, No. 4 at the small end. and in ad- 
vance of No. 2. Passing by the left of the piece, between 
the gunner and the muzzle, tliey rest the shell upon the 
platform, against the middle of the transom. No. 1, first 
placing the wiper upon the hand.«pike, receives its SH;ali 
end fiom No 4, who then s:ives the cartridge to the gunnei 
The gunaer, advancing the left foot, places his left liain 
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on the face of the pi* cp. iiitiodiicps the cartridge into the 
liore witli the right hnnd, anri cai efull v pours in the pow der, 
returns the baj? to No. 4, and spreads the powder evenly 
over tlie bottom of tlie bore. If tiring with papei" 
fuzes, lie receives one from No. 4, and inserts it in the 
fuze plusr. No. 4 rettu'iis the cartridge-bag' to the 
cartridsre-jHinch and takes the wiper. Nos. 1 and 2 
raise the s\wU. and Iiold it about a foot from the 
ground, while No. 4 wipes it; they then lilt it into the 
nuizzle. The gunner steps forward, and with his left hand 
over the hand.spike, the right hand under and nearer to it, 
seizes the shell-luwks, and assists in lowering the shell 
gently into its ) lace. No. 2 then withdraws the hand- 
spike from the ring and resuniesr his post. No. 1 takes 
up his handspike. The gunner sees that the fuze is in the 
axis of the ) iece, and throws the shell-hooks to their place 
behind No. 2; if firing with wooden fuzes, he uncaps the 
fuze. No. 4, after wijiing the shell, returns the wiper to 
its place, lays the slack of the pointing cord over the left 
niauoeuvring bolts, its end at the real' pointing-stake, and 
resumes liis post and handspike. 

3. Point. 

44. No. 4 embars with the iron elevating-bar through 
the fulcrum in the ratchets of the mortar, and raises or 
lowers the breech at the command of tlie gunner. 'I'he 
gunner applies tlie quadrant to the left side of the face 
of the piece, giving the command to No. 4 Raise or 
LoWEK, until the piece is at the required elevation — 
usuallly 4.5"^, makes a signal to No. 4, who then iinbars. 
places the elevating-bar behind him. and perpendicular to 
the axis of the piece, aud resumes his j.)ost. The gui;ner 



returns the quadrant to the basket and places himself be- 
hind the rear iwinting-stiike, and holding the pointing 
cord in the left hand and the plummet in the right, gives 
thy direction, commanding Moktak Lkft, Mobtar 
IticiiT, MuxzLE Lkkt, Muzzlk RiGiir, T«AiL Lkft, 
TitAti. Right, according to circumstances. 

To throw the mortar to the -e/J. Ho. 2 embars under tlie 
left front nianceuvring-bolt, Irom the front; No. 1 under 
th i right front notch; No. 3 uud-sr the left rear notch from 
tlie inside; Nos. 1 and 3 facing to tha front, No. 5 to the 
rear. When all are ready the gunner gives the commands 
IIkave — Stkadv. The cannoneers remain embarred un- 
til he gives some other command, or makes the signal to 
unbar. 

To throw the mortar to the right. No. 1 embars under the 
right front manoeuvring-bolt from the front; No. 2 embars 
under the left front notch; No. 4 embars under the right 
rear notch from the inside; No. 1 faces to the rear, and 
Nos. 2 and 4 face to the front. 

To throw the muzzle to the left. No. 2 embars under the left 
front manoeuvrlng-bolt, from the front; No. 1 under the 
right front notch, perpendicular to the cheeks, and facin^r 
to the front. 

To throw the muzzle to the right. No. 1 embars undei 
t e right front manoeuvring-bolt, from the front; No. Is 
embars under the left front notch perpeudicular to the 
cheeks, facing to the front. 

To throw the trail to the left. No. 3 embars the- >mder 
left rear notch, from the inside, facing to the front. 

To throw the trail to the right. No. 4 embars under the 
right rear notch from the inside, facing to the fiont. 

45. The direction having been given, the gunner give < 
the word Kkady, and makes a signal with both hand , 



leav^ the plummet at the rear stake, returns the pointing 
cord to the foot of the epaulment, and goes to observe the 
effect of the shot. Nos. 1, 2, and 4, taking their hand- 
spikes, go four yards in rear of the platform and face to 
the front. No. 4 between Nos. 1 and 2, their handspikes 
held erect b\' the right side, the right arm extended natur- 
ally. No. 3 lays down his handspike six inches in his 
front, parallel to the edge of the platform, and makes 
ready a friction-primer as in par. 17; advancing the right 
foot, he inserts the primer in the vent, rises on the left leg, 
and moves three yards to the rear in prolongation of the 
right cheek, fivces to the piece, and holds the handle of the 
lanyard, and breaks olf as prescribed in par. 17. 
The lanyard should be passed under the pipe. 

4. Number one (or the like)— Fike. 
Executed as in par. 18. 

On the discharge of the piece, all but the gunner re- 
sume their posts. As soon as the shot strikes, he returns 
to his post. 

4fJ. To continue the exercise, the instructor causes the 
piece to be moved toward the rear of the platform by the 
coinniiind — Fkom Hatteky, directs Nos. 2 and 4 to take 
out the shell and carry it to its place in rear, and then re- 
sumes the series of commands, beginning with In Bat- 

TKKY. 

In - changing posts, No. 2 passes by the front of the 
piece. 

To secure Piece and replace implements. 
47. The piece having been placed as at the command 
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In Battery, the instructor gives the command Replack 
Implkmknts, at which all lay down their handspikes. 
Iso. 2 puts in the tompiou, and assists No. 1 to pull up 
th*) pointing-stokes. 'L'he gunner receives the implements 
and replaces them between the cheeks, No. 4 replacing the 
elevating-bar across the rear notches. 

SERVICE OF AN 8-IN. SIEGE MORTAR. 

Three men are necessary: one gunner and two other 
cannoneers. 

in. The implements, etc., omitting two hand-spikes, 
and adding a grummet-wad. are the same as for the lO-inch 
siege mortar, and are arranged in the same manner. The 
gi iinimet-wad is in the basket. 

4!). The service of this piece is the same as that pre- 
scril)'>d for the 10-inch siege mortar, with the following 
modifications: at the command Take Implements, No. 
1 performs the duties of No. 3, and No. 2 those of No. 4, 
each in addition to his own. No. 2 assists No. 1 to put on 
the sleeves, and places the wad on the platform, in front 
of the transom. At the command In Battery, Nos. 1 
and 2 enibar under the front niaiiceuvriug-bolts, facing to 
tlie front. At the connnaud Fkom Battkuy, No. 1 
enihars under the right front nianoeuvring-bolt and No. 2 
under the left rear bolt, both facing from the parapet. 
If the mortar-bed have no rear manceuvring-bolts, No. 2 
embars under the left rear notch nearly perpendicular to 
the cheek. At the command Load, No. 1, having wiped 
out the mortar, returns the wiper to the stake, pricks, 
and, if necessary, sweeps the pJatform. No. 2, laying 
down his handspike, goes for a cartridge and shell, 
carries the shell iu the rigbt ana, passes between the 
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gunner and the muzzle, and lays it on the wad, gives the 

cartridge, and — if firing with paper fuzes — a fuze to the 
gunner, and takes the wiper from the stake. The gunner, 
on returning the scraper to the basket, takes the shell- 
hooks, and lays them on the gi-ound in front of the muz- 
zle. Having poured in the powder, he returns the car- 
tridge l)ag to No. 2, and distributes the powder ewnly 
over the bottom of the bore, puts the fuze — if a paper 
one— into the fuze phig, inserts the hooks into the ears of 
the shell, raises it about a foot from the ground, and holds 
it white No. 2 wipes it, and then places it in the bore. 
No. 2 rep uces the wiper upon the stake, lays the slack of 
the pointing cord over the left nianoeuvjing-bolts, and 
resumes his post. At the command Point, Nos. 1 and 2 
embar under either the front or rear notches, as required. 
At the signal from the gunner, No. 1 prepares to fire the 
piece as prescribed for No. 3 in j ar. 45. 

SERVICE OF A COEHORN MORTAR. 

50. Same number of men are necessary as for the 
service of tlie 8-inch siege mortar. The implements, etc., 
and their arrangement, are the same as prescribed for that 
moi-tar except that there is no elevating- bar. Instruction 
also the same. To prepare its ammunition, and to trans- 
port it by hand, two additional men are required. The 
'gunner carries the basket and implements. 

•Si^RVICE OF 13-INCH SEA-COAST MORTAR 
MOUNTED ON BED WITH ECCENTRIC AXLE. 

The detachment consists of six men aiid a gunner. 
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51. The iinplemeuts are arranged as follows: 
Tico tvuck-hand^pikts \ ^^^^^ ^^^^^ 

Qlr^n.) > 
7'teo munmuoring - hitnd- » Laid on platform against the 
spikes. ( Woiidm, shod > cheeks, small ends resting oa 
) the truck wheels. 
) Laid across the cheeks over the 
f rear notches, handle to the left. 
> On prop, 1 yd. in rear of No. 1, 
sponge head toward epaulment. 



with Iron.) 
EleocUitig-bar 



(Iron.) 



Sponge. 

Shell-hooks. 
Pointing-cord. 
Quidrant. 
Scraper, S^c, tfc. 

To the same battery, there should be oue hammer- 
wrench. 



- As prescribed in paragraph 40. 



To cause the pointing-stakes to he established in position. 

The instructor commands : 

- Plant the Pointing-Stakes. 

52. Executed as in par. 41. * 

To cause the implements to be distributed. 

The instructor commands : " 

Take Implements. 

The implements are distributed as in paragraph 42, 
except that the iron handspikes are habitually hung on 
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tiie hool.8 when not in use, and that No. 6 removes the 
elevating-bar. The vooden handspikes are laid on the 
ground perpendicular to the cheeks, opiK)3ite to Nos. 1 and 
2, the small ends resting on the edge of the platform. 

To came the service of the piece to be executed. 
The instructor commands : 

Is B.iTTEIlY. 

53. The gunner steps two yards in the rear of the 
platform, facing to the front, anJ giving the command In 
Gkar. Nos. 3 and 4 take the truck handspikes from the 
hooks, and eni!>ar in the eccentric sockets. Nos. 5 aifd 6 
seize the hands[>ikes above the hands of Nos. '6 and 4. 

The gunner ^ives the command I Ik a vk, ind as soon 
as the wheels are in gear, the command E.mhau, wlien the 
hana.<<pik!-s are | laced in the most convenient rear n m 
of the ti uck wlieels. The UKn tar is moved to the front as 
far as refftiired, by the alternate coinniaiuls IIkavk and 
E.MiiAit. from tlie gunner, Nos. 3, 4, 5, ami (i facing to 
the front 

At the command If ALT. given l>y tlit^ giiinier, he ini- 
mediat'^ly gives the command Our ok (Jkau, and tli^ 
handspikes are again inserted in the eccentric sockets and 
at the conmiand iikavk, the w heels thrown out of g^ar, 
Nos. {J, 4, 5 and 6 then resume their jiosts. 

From Battery. 

-Executed as above, except that the truck handspikes 
are inserted in the most convenient front mortices of th<} 
truck wheels after the vy heels ai'e in geai-, Nos. 5i, 4, 5 and 
6 facing to tlie reai". 
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2. Load by detail — Load. 

53. The gunner steps in fiont of the muzzle, scraping 
the bore only when too foul to be cleaned by the sponge. No. 

1 faces to his rijjht, seizes the sponge staff in his right 
hand, mounts upon the step and | iishes the sponge to the 
bottom of the bore, sponges with both bauds, and returns 
to his post, replacing the sponge on the prop, and taking 
the wiper. No. 4 goes for the cartridge, Nos. 2, .3, 5 and 
0 go for the shell, No. 2 carrying his truck handspike in 
his left hand and the shell-hooks in his right hand. No. 

2 puts the shell-hooks in the ears of the shell and passes 
his handspike through the ring. In carr\ ing the shell, 
Nos. 2 an<t 3 are in advance, Nos. 5 and 6 in rear, the. 
hands of the even numbers at the ends of the handspike, 
Nos. 2 and 6 using their left hands, and Nos. 3 and 5 
their right. Passing by the left of the piece between the 
gunner and the muzzle, the shell is rested on the step and 
\vi[)fHl by No. 1, who then resumes his post. No. 4 passes 
the cartridge to the gunner, who distributes the powder 
evenly over the bottom of the bore and returns the cartridge 
bag to No. 4, who then stretches the pointing-cord by the 
left of the mortar to the rear pointing-stake, and resumes 
his post. The shell is raised from the step and lowered 
into the bore until the bar rests against the face of the 
mortar. The gunner seizes the shell-hooks, and after No. 
2 withdi-aws the handspike, lowers the shell into its place, 
i-emoves the sliell-hooks and passes them to No. 2. After 
the shell is lowered, No. 2 replaces the shell-hooks and 
handspike and with the other numbers and the gunner, 
r( sumes his post. 

When uecessai-y, the platform will be swept by No. 1. 
21 
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3. POIST. 

5-1. The gunner places himself behind the rear point- 
ing-stake, and holding the jwiuting-cord in the left hand 
and the plummet iu the right, gives the direction, coiu< 
nianding. Muzzle Right, Muzzle Left, Mortau 
lliGHT, Mortar Lkft, according to circumstances. 

7'o tJirow the muzzle to the right. At this command, the 
wheels aie thrown in gear us described above. The hand- 
spikes are then inserted in the truck mortices, and at the 
command Hkave from the gunner, Nos. 3 and 5 heave to 
the rear, and Nos. 4 and 6 to the front. 

To throw the muzzle to the lejh Same as above, except 
that Nos. 3 and 5 heave to the front, and Nos. 4 and 6 to 
the roar. 

To throw the mortar to the right (or left). Th\T< may be 
executed by giving the muzzle the proper direction and 
l unning the mortar in battery, or by giving the muzzle 
the contrary direction and running the mortar from bat- 
tery. In either case the manoeuvre is completed by 
throwing the muzzle in the contrary direction. The mor- 
tar may be given any direction on its platform by the 
commands already given. 

The direction having been given, the eccentrics are 
thrown out of gear. If necessary to give more exact direc- 
tion to the mortar after the eccentrics are thrown out 
of gear, Nos. 1 and 2, assisted by Nos. 3 and 4, embar 
un.der the front (or rear) notches with the wooden hand- 
spike to move the muzzle (or trail.) 

No. 3 then prepares the lanyard and primer, and the 
elevation is given by the gunner, who applies the quad- 
rant to the face of the (liece, and directs No. 6, as.sisted 
by No. 5, to Kaise or Lower with the elevating-bai-. 
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The elemtion having been given, the gunner gives the 
eommand Ready. No. 6 lays the elevating-bar behind 
his potit and parallel to the wooden handspikes. The 
j^iiiiiii'i- plaoes tlie plununi't at tlia lear slake, returns the 
jKjintint!; cord to the foot of the epaiiltinMit, recaivt's the 
lanyard and primer from No. i and passing it und^r the 
pipe inserts the primer in the vent, and goes where he can 
k'sfc ob.3erve the effect of the shot. Th^ rest of the can- 
noneers, except No. 3, retire four yards in roar of the plat- 
form and form detachments, as in '•detachment rear," 
1 '•.ivin<j: No. 4 uncovered. No. 3 liol linp; th ; handle of the 
1 uiyard in his right hand, moves tlin-e yards to the rear in 
t I jnolonif.ition of the right cheek, ani facing to the left 
ot' tli'i biittiry breaks to the rear one yard with his left 
loot, tur.iing his face away from the piece. 

4. Number one (pv ih^ like) — L'ire. 

oo. FCx ^ciit 'd as in paragraph 45, except when more 
than one mortar is being firetl, in which case No. 3 joins 
Ins ilt'tachmsnt and the cannon jers resume their posts at 
tha contmand or signal from the offioar in command. 

REMARKS. — It sometimes happens th.-it when the wheels are 
thi'DvVii oat of ir after poiiitinjr, t ie ni irtir bed inoveci forward 
6,i;!i,:iently t ) chaiii^e inuterially the diret'tioii. 

Tiie evil may be nearly or quite eorrtv tetl by firmly choekiuj!; the 
trueic wheels before throwhi.4 t'.ioni out of gear. 

If in seciiriug the uiorfcir the muzzle lias been so far depressed 
that the elevatui';- bar eauiint bo f'n'i:ased in the ratohets, a trace 
chain may be doubled over the nitdiet and the bar engaged in the 
bight of the chain, or the elevating bar may be placed lu the ratch- 
ets perpeudicular to the axis of the piece, and then the wooden 
hiuiaspikes eufi^ged over the bar and under the nuts or T plates of 
llie cheeks and the moilarthas be elevated. 
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SERVICE OF 10-INCH SEA-COAST MORTAR 
ON IRON BED WITH ECCENTRIC AXLE. 



56. The detachment consists of four men and a 
gunner. 

The irapleraents are the same as for the 13-inch mor- 
tar, except that there is no sponge. They are distributed 
as in serving the 10-inch siege mortar par. 42, except when 
there are no hooks on the cheeks, the track-handapikes 
are laid on the platform in front of Nos. 1 and 2, parallel 
to the cheeks, small ends to the front, and are retained in 
this position whenever not actually in use. 

The mortar is manoeuvred on its platform as prescribed 
in the manual for the 13-iuch mortar, and by the same 
commands. 

Th3 loading is conducted as prescribed for the service 
of the 10-inch siege mortar par. 43. 



SERVICE OF A 13-TNCH SEA-COAST MORTAR 
MOUNTED ON A CENTRE PINTLE CAR- 
RIAGE. 



57 . The detachment consists of a chief of piece, one 
gunner and six other cannoneers. 



Implements. 



The implements are arranged as follows : 



Four truck handspikes {Iron.) 
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5 On the hooks on thfl 

l cheeks. 
On tlie hurters. 
Attaclied to crane. 
( On prop, one yard in 
4 rear of No. 1, head 
( towards epaulmeut. 



In or near basket in front 
of the chassis. 



Tioo elevating-bars. 

J'wo wheel chockn. 
Blacks and fall (Rove.) 

Sponge, 

Shell-hooks, Scraper, Wiper, 
Quitflrant, Cuitriilfje-pouch, 
Pointing stales, Poinliny-covd, 
Primer-pouch, Gimner's-pnuch, 
Maul, lira m, and Plummet, 
Carrging-bar. 

Posts nf the cannoneers. 

58. The detachment for serving the piece is formed 
and numU red as in the service of the piece without the 
chassis. It is marched to the battery by the flank, halted 
and faced to the front opposite to and two yards from the 
rear of the chassis. 

The cannoneers at their posts are arranged as follows : 
Nos. I and 2 eighteen inches from and opposite the front 
ends of the chassis rails. The others dressing on Nos. 1 
and 2 at inten'als of one yard except, that between Nos. 3 
and 5 there is an interval of two yards. The chief of piece 
assists the instructor, and at the battery will generally be 
one yard outside the cannoneers of the left, facing the 
piece, and two yaixls in I'ear of the chassis. 



Planting the pointing-stakes. 



59. The gminer will be charged with the pointing 
21* 
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Nas. 1 and 2 will assist in any njethod requiring it in 
front of the mortar, aud Nos. 5 and 6 in rear. One or all, 
as may be necessary. 

The metliod liere [.roposed is assimilated to the one 
new in use with the piece otherwise mounted. It requires 
in addition to the implements now provided, some method 
for siispendinjQf the plummet so as to avoid the wavering 
incidental to lioldiiiir it by the hand unaided. 

To ciuise the pointing^-stakes to be established in posi- 
tion, the instructor commands : 

Plant the Pointinff-staLes. 

The {runner, assisted by Nos. 1 and 6, determines the 
plane of fire. No. 1 mounts the pai apet with stake and 
maul. No. G sees th^^t the plummet swings directly on 
the centre of the pintle. The gunner from the rear of 
the plummet locates the stake of Nr'. 1 in the vertical 

f)lane passing through the plommet line and a vertical 
ine through the object. The stake is driven in the 
interior crest by No. 1. 

Jt may be found necessary to resort to some device to 
give the gunner elevation enough to see the object to be 
attained from his position behind the plummet-line. 
The stake established, No. 1 drives another one yard 
behind his post for holding the wiper, and replaces the 
maul near the basket. The gunner attaches the pointing- 
cord to the stake in the crest and lays tlie slack at the 
foot of the epaulment. 

To fire at an object invisible from the mortar, the 
position of the stake in the crest is determined on the 
principle of the interpolation of points on a line connect- 
ing two objects invisible from each other. The stakes on 
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the parappt used to determine the situation of the interpo- 
lated points, may be handled separately by Nos. 1 and 2, 
or both the stakes may be permanently attachad to a 
horizontal bar and handled by Xo. 1 under the direction 
of the gunner. 

Distribution of implements 

To cause the implements to be distributed the instnic- 
tor commands : 

Take Implemkxts. 

60. The implements are distributed as in paragraph 
41, except thttt the handspikes areliabitually bn the hooka 
when not in use. 

Service of the Piece. 

The piece will be habitually in battery •while being 
load id. 

The instructor causes the service of the piece to be 
executed by the foUowfiig commands : 

1. In Battery, or from Battery. 

61. Executed as laid down for the service of the piece 
when resting on its platform, except that in running the 
piece from battery Nos. 1 and 2 follow up the movement 
and keep the wheel-chocks closely applied to the wheels. 

2. Load hy Detail — Load. 

Executed as laid down for the service of the piece 
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trhen resting on its platform, with the following excep- 
tions. The shell is brought up on the side of the cranw, 
lowered to the platform, carryms;-bar withdrawn, and the 
pulley attached to the shell-hooks by No. 3. The crane ia 
unkt^yed and swuna; into a plane perpendicular to the top 
carriage by No. 2, Nos. 3 and 5 run up the projectile, No. 
2 steadying it. When sufficiently raised it is wiped hy 
Ko. 1, swung over the bore and lowered to its place under 
the direction of the gunner. 

3. Point. 

62. The gunner commands ; 1. Chassis in Gear. 
2. Hkave.. Nos. 1 and 2, with the handspike of No. 2, 
enabar in the socket of the front eccentric, Jso. 1 first see- 
in«: that the axle is unlocked. Nos. 5 and 6 embar in the 
sockets of the rear Reentries. The chassis being in gear 
and the front eccentric locked by No. 1, No. 2 then inserts 
his handspike in the uppermost mortices of the front 
traverse wheel, No. 1 still assisting. The gunner, assist- 
ed by No. 6, as in establishing the plane of fire, brings the 
line of metal into this plane by the commands MtrzzLR 
Right, Muzzle Left, Should the chassis traverse with 
difficulty. Nos 1 and 2 can separately embar, each in a 
mortice on his own side. 

Th« direction b«ng given, the gunner commands : 1. 
Chassis OUT OF Gkar. 2. Hkave. The front axle is 
unlocked by No. 1 and both eccentrics thrown out of gear. 
No. 1 then double locks the front axle by pawl and toggle. 
The handspikes are withdrawn and placed on the hooks. 

No. 8 prepart'.s the friction-prirner and lanyard. The 
gunner, assisted by Nos. 5 and 6, gives the elevation, com- 
mands Ready, receives the friction-primer and lanyard 
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from No. 3 and ijiserts the primer. The detachment is- 

then uiarclied to the rear as before described in the service 
of tlie piece on its platform. 

4. Kvmber one (or the like)— Fire. 

Executed as in the sen'ice of the piece on its platform^ 
par. 5i. 

O.v Pointing. 

With the mortar mounted on a centre-pintle carriage, 
the vertical plane of fire must always contiiin the vertical 
axis of the pintle, it follows then, in pointing, that the 
prolongation of this axis must be one of the lines deter- 
mining the position of this plane. A second line will be 
a vertical one passing thi-ough the object to be reached. 
The line of metal will also be a line of this plane, 
(ii-eat accuracy, therefore, is required in the establisliineirt 
of the iioiuting-stakt'S or other device for practicallv fixing 
this plane. The point in the interior crest opposite the 
centre of the platform can no longer be invariably taken 
as the iriitial ] oint for determining the intersection of the 
I)lane of fire with the superior slope. Instead, the centre 
of tlip jiintle or a point on the line of metal must be taken. 
It is important that the one giving the direction shall see 
the object aimed at. 
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SERVICE OF A lO-INCH RODMAN SMOOTH 
BORE OR 8-1 N. RIFLE GUN MOUNTED 
ON AN IRON CARRIAGK. 

Seren men arc neceasarv — one gunner and six cau- 
nonpers. 

Tlie j>iece is in battery. 

68, The implements and equipments are an-auged 

as follows : 

Four truck-liandspikes, f Two on each side of the carriage, 
J placed on their hooks. 
( To be laid on the carriage over 
' -<the rear notches and perpendicu- 
( lar to the jiiece. handle to the left. 
One yai d behind the cannoneers 
of the riglit,the sponge uppermost; 
the sponge and rammer-heads 
turned from the parapet, inclined 
slightly from the piece, and sup- 
. ported upon a prop. 

Against the parapet, outside of 
No. 2. 

Containing fiiction-primers, and 
the lanyard wound in St. 
Andrew's cross upon its handle. 
Suspended from the ratchet-post. 

Containing breech-sight, finger- 
stall, priming-wire, gunner's gim- 
let, and vent-punch. When the 
,^ breech-sight has no fixed set^t, 
there will be added a gunner's 
level, chalk-line, and chalk. Su»- 
, pended from ratchet-posl. 



(Iron.) 

Elevating-har 
(Iron.) 



Sponge, rammer 



Pass-box 



Primer-pouch 



Gunner^s-poiich. 



■i 
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t ^korks ■ One on each hurter. 

Vent-cover Covering the vent. 

Tompion In the muzzle. 

5 Leaning against the parapet, to 

i left of the piece. 

( Containing cartridges; at the 
Budfte-barrel . . . ■< safest and most eonveuient place 

( in rear of the piece. 
When several pieces are served together there will be 
on'^ gunner's level, one worm, one wrench, and two vent-* 
punches to each battery of not exceeding six pieces. 

'I he shells are at the magaziji*, or other safe position, 
and arc brought as required to the place prescribed for the 
bud<re-barrel. 

The cannoneers having been marched to their posts, 
the instructor explains to thera the names and the uses of 
the implements, and nomenclature of the piece, its car- 
riage, and the battery. 

To cause the equipments to be distributed, the in- 
structor commands: 

Take Equipments. 

64. The gunner mounts upon the chassis, takes ofE 
the vent-cover, hands it to No. 2 to place against the para- 
pet in rear of his post; gives the primer-poucii to Tso. 3; 
equips himself with his own pouch and finger-stall, wear- 
ing the latter on the second finger of the left hand; levels 
the piece conveniently for loading, and resumes his post. 

No. 3 equips himself with the primer-pouch. 

The handspikes when not in use will remain on the 
hooks. 

The instructor causes the ^erviea of the piece to be 
executed by the iollowiug commands: 
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1. Fhom Batteuy. 

65. The gunner moves two yards in rear of the chassis 
and cominands In oeau. Nos. 3 and 4 take their hand- 
spikes from the hooks, embar in tlie eccentric sockets, and 
assisted by Xos. 5 and G, throw the wheels in gear at the 
conunand Heave from the gunner. The gunner then coin- 
niauds Kmuak, Nos. iJ and 4 then withilraw tliair hand- 
8t>ikes and insert them in the most convenient mortices of 
the truck wlieels, Nos. 5 and (i seize tiie handspikes with 
both bauds above the hands of Nos. '6 and i, all breakinsf 
to the rear with the foot nearest tlie carriage. The gunner 
Mmi gives the command Ueavk, Nos. 3, 4, 5, and 6 acting 
together, bear down upon the iiun Ispikes until they are 
nearly down to the rails; Nos. 1 and "J follow up with the 
chocks. The gunner commands Embak. Nos. 5 and 6 
let go the handspikes, Nos. 3 and i withdraw them and 
embar as before. The gunner gives the command Heavk, 
which will be execvited as before. Thecommands Embau 
and Heave, will be re]ieat;d by the gunner until the face 
of the piece is about cue yard from the parapet, when tha 
gunner connnundrf Halt, Oct of geak. Nos. 1 and 2 
chock the wheels; Nos. 3 and i withdraw their hand- 
spikes, ins rt them in the eccentric sockets, and at the 
command Heave, throw the wheels out of gear, leaving 
the handspikes in the sockets. All resume tueir posts. 

2. Load by detail — Load. 

66. Executed as in siege-gun, par. 13, with the fol- 
lowing modifications: No. 3 dojs not embar under the 
breech, but leaves his handspike in the socket as pre.scrib d 
above, and as soon as the sponge is insei-ted in the 
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lore, steps over the rammer, and seizing the staff in 
file prescribed manner, returns to his post and stands 
ready to exchange with No. 1. The gunner mounts upon 
the ■ chassis and stops the vent. Nos. 1 and 2 place the 
feet nearest the carriage on tlie rails of the chassis in line 
with the face of the piece; the other feet are in the most 
convenient position on the parapet. The execution of the 
remainder is the same as in the case of siege-gun, No. 13. 
Nos. 5 and 6 bring up the shell. 

3. Sponge. 

67. Executed as in siege-guu, par. 14. 

4. Ram. 

68. Executed as in siege-gun. par. 15, except that the 
shell is set carefully home without being rammed. With 
huge rifle shells, No. 5 liolding the fuze end and No. 6 tlie 
butt, I ass to the left of the [ iece, and stopping between 
the parapet and the face, No. 2 receives the butt of the 
projectile from No. 6, and assisted by Nos. 1 and 5, inserts 
it in the miizzle. Nos. 5 and 6 resume their posts. Spheri- 
cal shells are loaded as follows: 

No. 6 takes the handspike and goes for the shell, fol- 
lowed by No. 5. He pas.ses the small end of the handspike 
through the ring of the shell-hooks, or through the loop of 
the rope handle; No. 5 holds the small end of the hand- 
spike with his right hand, No. C the butt end, No. 5 iu 
fiuiit. They bring it up on the left of the piece, and 
) lace themselves parallel to the parapet^ No. 5 behind No. 
2. No. 0 stepping between the parapet and the face of 
the piece, passes his end of the handspike to No 1, and 

22 
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places himself on the platfovm, beneath the muzzle; No. 8 
gives his end of the hands ike to Iso. 2. Kos. 1 ami 2 
raise tlie shell until it is opposit e tii'; r.uizzle, when No. 5, 
applying his hands and r it. raises tlie sabot and inserts it 
iu tlie muzzle. No. 2 withdraws the handspike and pass s 
it to No. 6, who replaces it. No. 5 pushes tlie shell into 
the muzzle, and returns to his post. 

Before running tlie piece into buttery, it should be ele- 
vated at least '2 degrees, to prevent the dis; lacement of 
tiie projectile. With all rifle projectil»'s with expanding 
bases, No. 6, after receiving it, must wipe the base of the 
projectile cleau before inserting it into the muzzle. 

5. Is Battery. 

69. The gunner gives the command In Gear. Xos. 1 and 
2 unchock the wheels an<i place the chwks on the hurters, 
Nos. iJ and 4 seize the handspikes and at the command 
Heave from the gunner, bear down slowly until the piece 
is in motion, regulating it by alternately throwing the 
wheels iu and out of gear or nartially so. As soon as tlie 

• carriage strikes the hurters the gunner commands Out ov 
OEAH, IIeav'k. Nos. 3 and 4 throw the wheels out of gear, 
withdraw their hands; ikes, replace them on the hooks, 
and resume their posts. Should the carriage not move 
when in gear, the gunner will direct No. 3 to insert his 
handspike in the moi tice of the truck wheel and urge it 
iorward, slightly engaging his handspike from the rear. 

6. Point. 

70. The gunner commands 1. Chassis in gear, 
2. HEAVE. At the first command Nos. 3 and 4 embai 
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from the rear in the sockets of the eccentric, and at the 

s'coiid command, asHistf»d by Nos. 1 and 2, they throw 
the chassis wheels in gear and resume their {osts, leaving 
the handspikis in the sockets. Nos. 5 and 6 embar in the 
rear traverse wheels. The gunner withdraws the priming 
wire, adjusts the breech sight, and gives the direction, 
commanding Lkft or Right, tapping at the same time 
on the right side of the breech to move the chassis to 
th'i leit, or on the left to move it to the riglit, (when 
n.'cess iry Nos. 5 and 0 are assisted by Nos. 1 and 2. 

When the direction is given the gunner commands 
1. Chassis outof gear, 2. Hkave. Atthe first command 
Xos. 1 and 2 seize the handspikes, and at the second com- 
mand throw the wheels out of gear, replace the hand- 
spikes, and resume tlieir posts. 

No. 3 passes the hook of the lanyard through the eye 
of a primer, holds the handle of the lanyard with the rig. t 
hand, the hook between the thumb and forefinger, and 
stands ready to hand it to the mum,-)-. No. 4 mounts iff)on 
the chassis, and enibarriiig fhioiioh the ratchet-post with 
the elevating-bar, raises and lowers the breech as directed 
by the gunner. When the piece is correctly pointed the 
gunner commands Rkady, makes a signal with both 
hands, takes the breech sight with his left hand, and j;e- 
c fiviug the tube fi'om No. 3 in his right, inserts it in the 
vent, dismounts from the chassis and goes where he can 
best obs:'rve the effect of the shot. Nos. 1 and 2 lock the 
axle and break to tlie rear with the foot farthest from the 
ppaidment. No. 3 diops the hiuidle, allowing the lanyard 
to pass through his fingers, steps back obliquely three 
raids to the rear and breaks off with the left foot, turning 
his facj from the piece, left hand against the thigh. Nos. 
5 and 0 uubar, and with No. 4 resume their posts. 
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7. Number one (or the like) — Fire. 

Executed as in siege-gun, par. 18. 

With the centre-pintle carriage in pointing, Nos. 1 and 
2 facing to the rear, embar with their liandspikes under 
the front traverse wheels. The hands; ikes of Nos. 1 and 
2, when not in use, are jilaced ag'ainst the parapet near 
them. If there are mortices in the front traverse wheels, 
Jsos. 1 and 2 will insert the truck handspikes in them to 
give the direction. The piece is secured and impUmentt 
placed in the uaoal manner. 



SERVICE OF A 15-INCII GUN MOUNTED ON 
A CENTRE-PINTLE CARRIAGE, WITH AIR- 
CYLINDERS. 



71. IMPLEMENTS AND EQUIPMENTS. 



Two front Handspikes. 
(Iron.) 



Fixed to the front eccentric 

sockets by set screws. Ropes 
are attached to the small end 
of tliese handspikes for use in 
manoeuviing the gun. When 
not in use the ropes are buns; 
up on the liooks on the clieeks 
of the carriage. Eyes are h't 
. into the roi>e8 for this purjxwe. 
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Four Truck-Handspikes. 
(Iron.^ 



One Elevating-Bar. 



Sponge and Hammer. 



Pass-Box, 



Primer- Pouch. 



On tlie hooks on chassis rails. 

On some carriages there are 
two additional baiidspikes.fixed 
to the eccentric sockets of the 
-| rear truck wiieels by set screws. 
These are of wood and iron 
combined in order to secure 
lightness with the requisite 
.strength. 

Laid on the carriage, over the 
I rear uotclies and perpendicular 
to tlte piece, handle to the left. 

One yard behind the can- 
noneers of the right — tiie 
sponge uppern^ost, the sponge 
and rammer-heads turned from 
the parapet, inclined slightly 
from the piece and siq>p<)rted 
on a prop, or placed against the 
wall, the sjonge aud ramnu r- 
heads nearest the piece whi n 
there is no prop. 

I Two yards in rear of Ko. 7. 
[ If possible under cover. 



f Containing friction-primers, 
I and the lanyard wound in St. 
■I Andrew's cross upon its handle, 
I hung on the step of the ratclietr 
(.post. 
22* 
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Gunner* s-Pouch. 



Chocks. 

Vent-cover. 
Tampion. 

Broom. 

Carrying-bar. 

Shell-hooka. 



Contaiiiiiic;' fiiiger-stall, prim- 
ing \vire,e;iiiilet and vent puiicii, 
(when there ure no fixetl sights 
a gunner's level, chalk line and 
chalk will be added) also hang- 
ing oil the step of the ratchet- 
l, post. 

5 One on each hurter, or pivot- 
ed ou the cheeks of tlie car- 
riage. 

Covering the vent. 

In the muzzle. 

C I-.eaning against the parapet. 
( to the left of the piece. 

( On the left of the piece near 
I No. 10. 

( On the left of the piece, near 
1 No. 4. 



Pulle;/ or } attached to the crane. 



Differential 
Fall. 

With the air-cylinder carriage, neither the handspikes, 
elevating-bar nor equipments will ever be placed on 
tiie floor-boards, there not being sufficient space be- 
tween the floor-boards and rear transom of the top car- 
riage when the latter comes from battery. If tli3 ciiassis 
uas nu hooks for the handspikes they will bj laid ou the 

19 
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platform in front of the cannoneers and parallel to the 
carriage. 

The cannoneers take implements as hereinafter pro- 
vided, and return them to their places whenever they are 
not actually in use. 

The detachment consists of eleven men including the 
gunnor. 

The gun is in battery, the cannoneers at their posts, as 
in par. 58. 

2V) distribute the equipments the instructor cora- 
mandd : 

Take Equipments. 

72. The gunner steps on the chassis, takes off the vent- 
cover, hands it to No. 6 to place against the parapet in 
rear of his post ; gives the primer-pouch to No. 3 and 
equips himself with his own pouch and finger-stall, wear- 
ing the latter on the second finger of the left hand ; Nos. 
1 and 2 remove the plugs from ths air-cylinders ; No. 3 
equips himself with the priraer-pouch ; No. 5 and 6 hook the 
ropes on to the handspikes of the front axle if they are not 
permanently attached thereto and step upon the chassis. 
Under the direction of the gunner No. 6 takes the eleva- 
ting-bar, embars with it through the ratc'.et-post, and, as- 
sisted by No. o, levels the piece conveniently for loading, 
replaces the elevating-bar, and with No. 5 resumes his 
post. Tiie gunner, if necessary, applies his level to verify 
the line of sight which is marked on the piece, marking 
it if desired, assisted by No. 2, and both resume their 
posts. 

To serve the piece the instructor gives the following 
commands : 
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1. Fkom Battery. 

73. The gunner commands ix gkar, and mounts up. 
on tlie chassis to supei-iutend the luoveiiieut ; Nos. 3 and 

4 observe tluvt the iiaiidspike-pawls are cli'ar of the ratch- 
eis of the truck wheels and raise tlie liandspi ;es while Nos. 

5 and ti take down the ropas. Nos. :{ to 8 inclusive, seize 
tiie front handspikes ; Nos. 9 and 10, mounting the steps, 
uu ()(;k tiie axle, seize the rear i»iindsi)ikes and, assisted if 
necessary, by \os. 7 and 8, throw the wheels in gear, at 
the conmiand Hkavk from tiie gunner. 

The gunner then couiinands Emkar, and the front 
ban 'spikes are laised until Nos. iJ and 4 are able to en- 
gage the handspike-pawls in the most convenient ratchets 
of tlie truck-M heels . 1'he piece is now run from bat- 
tery by the alternate commands Heave and Embak fi-om 
the gunner, all the cannoneers from '6 to 10 inclusive as- 
sisting at the front haudsjiikes. Nos. 1 and '2 follow up 
the movement and keep the M hecd-chocks closely ai">)>lied 
to the wheels ; Nos. 3 and 4 engage the pawls in the rutch- 
ets whenever the handspikes are raised. The piece being 
in the proper position for loading, the gunner commands 
Halt, Oct op gkar. Hkavk. Nos. 9 and 10 unlock tiie 
a.vle and throw the wheels out of gear, leaving the hand- 
spikes in the sockets. Nos. ;j and 4 clear the handspike- 
j>aw is and raise the handspikes, while No.s. 5 and ti secure 
the ropes. All the cannoneers except the gunner resume 
their j[^>osts. 

2. Load hy Detail — Load 

74. Nos. 1 and 2 step upon the front of the chassis OT 
on the steps in the breust-height wall j No. 2 removes the 



SERVING AND WOSKIKG HEAVT ARTILLERT. 281 



tompion and hands it to No. 4 who places it against the 
breast-height and four yards in his rear. No. 3 brings 
up the sjwnge, passes it to No. 1 and mounts upon the 
chassis or stejis of tlie breast-height to assist Nos. 1 and 2 
in sponging ; tlie sponge-head is caught in the muzzle. No. 
5 stands ready to take the sponge from No. '6 ; Nos. 7 and 
9, taking the pass-box, go for the cartridge. Nos. 4, 6, 8 
and 10 go for the projectile ; No. 4 carrying the shell- 
hooks and No. 10 the carrying-bar. In returning, the 
cartridge is brouglit up on the right of the piece, and the 
projectile on the left, No. 4 in advance, No. 10 in rear. The 
projectile is placed under the crane, the carrying-bar re* 

E laced by No. 10 and the pulley attached to the shell-hooks 
y No. 4 ; Nos. 6 and 8 run up the pix)jectile, No. 4 steady- 
ing it; No. 10 resumes his post. 

The gunner stops the vent ; and Nos. 1 and 2 assisted 
by No. 3, whose position is outside of that of No. 1, insert 
the sponge by motions, at the words from the instructor 

ONE, TWO, THREK, FOUIJ, FIVK, aS folloWS : 

1st jMotion : — Insert the sponge as far as the hand of 
No. 1, bodies erect, shoulders square. 

2nd Motion : — Slide the hands along the staff and 
seize it at arms length. 

3rd Motion : — Force the sponge down as prescribed in 
first motion. 

4th Motion : — Repeat the second motion. 

5th Motiox : — Push the sponge to the bottom of the 
bore. 

No. 1 places the left hand on the staff, back up, six 
inches nearer to the muzzle than the right; No. 2 places 
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tlie right hand, back, up, between the handsof No. 1. H in 

executing these motions or the corresponding ones with 
the rammer, it be foimd that the sponge or rammer can- 
not be sent home in five motions, then what is prescribed 
for the fourth and fifth will be performed in a sixth and 
seventh motion. The knee on the side toward which the 
body is to be inclined is always bent, the other straight- 
ened and the weight of the body added as much as possi- 
ble to the efEort exerted by the anna. 

3, Sponge. 

75. Nos. 1, 2 and 3 pressing the sponge firmly against 
the bottom of the bore, turn it three times from right to 
left and three from left to right, replace the hands on the 
thighs, and withdraw the sponge, at the words one, two, 
THUEE, FOUR, FIVE froiu the instructor, by motions con- 
trary to those prescribed for inserting it. As soon as the 
sponge is withdrawn, No. 3 turning toward the left passes 
tlie sponge with both hands behind No. 1 to No. 5, who 
replaces it upon its prop; Nos. I and 2 then receive the 
cartridge from Nos. 7 and 9, and insert it in the bore bot- 
tom foremost, seams to the sides, choke to the front ; Nos. 
7 and 9 replace the pass-box and resume their posts ; No. 
5 picks up the rammer and passes it to No. d behind 
No. I, and resumes his post ; No. 3 receives the rammer, 
and as soon as the cartridge is inserted, places the rammer- 
head in the bore. The cartridge is forced down by Nos. 1, 
2 and 3 by the commands and motions prescribed for the 
sponge. 

4. Ram. 

76. The cartridge is set home by strong pressure, not 
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by a blow. Nos. 1 and 3 throw out the rammer, No. 2 
quitting the staff to assist No. 4 in swinging the crane 
round to bring the projectile in fr nt of the muz- 
zle ; the rammer-head is placed against the projectile, 
which is pushed into the bore by Nos. 1, 2, 3 and 4 ; No. 
4 then withdraws the shell-hooks, and resumes his post ; 
the remaining numbers force the projectile home by 
motions and commands as before. Nos. 6 and 8 swing 
the crane back, and, if it is attached to the top carriage 
secure it and the pulley against the cheek and resume their 
posts. The rammer is thrown out and ptissed by No. 3 to 
No. 5, who places it on the prop ; Nos. 1, 2, 3 and 5 then 
resume their posts. The gunner gives the piece an eleva- 
tion of at least two degrees as soon as the projectile is in- 
serted, and when it is home, pricks the cartridge and 
leaves the priming-wire in the rent. 

5. In Battery. 

77. The gunner commands In Gear. Nos. 1 and 2 
unchock the wheels ; Nos. 3 and 4 see that the handspike- 
pawls are clear of Che ratchets ; Nos. 9 and 10 mount upon 

the steps, unlock the axle, seize the rear handspikes and, 
at the command Heave by the gunner, bear down slowly, 
assisted if necessar\- by Nos 7 and 8, until the piece is 
in motion, and regulate it by alternately throwing the 
wheels in and out of gear sufBciently for the purpose. 
The front wheels are not chocked by jJos. 1 and 2 unless 
the gunner so directs. As soon as the carriage strikes the 
hurter the gunner commands Out of Gear, Heave. 
Nos. 9 and 10 throw the wheels out of gear and secure 
the axle with the pawl ; all resume their posts. 

Should the carriage not move when the wheels are 
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thrown in gear, the gimuer will direct Kos. 3, 4, 5 and 
0 to lower tlie haiidspilce ami engage tlie upper arm of the 
handspike-pawl in the ratchet and by raising the hand- 
spike urge the piece forwai'd. 

6. POIXT. 

78. The gunnor connnands : ]. Chassis in gear. 2. 
Heave. Nos. 7 and 8 take tlie handspikes, eiubar iu the 
sockets of the eccentrics of the cliassis, and assisted by 
Jfos. 9 and 10 throw the wheels in gear ; they then enibar 
with the same handspikes in the niorticos of tlie rear set 
of the front traverse wheels ; Nos. 1 a d2 enibar iu the 
set nearest the parapet ; Nos. 5 and 6 mount on tlie cha'^sis 
to assist the gunner, in giving the elevation ; Xo. passes 
the hook of the lanyard through the e\e of a primer fn)ni 
front to rear and stands ready to hand it to the gunner. 
The gun is traversed by Nos. 1, 2, 7 and 8 at the com- 
mands Muzzle kight or Muzzle left, given by the gun- 
ner. The direct! n beiiig given, the gunner commands : 
1. Chassis OUT OF gear. 2. Heave. At the first com- 
mand Nos. 1 and 2 return tlieir handspikes to their places 
and resume their posts ; Nos. 7 and 8 enibar in the sockets 
of tlie eccentrics of the chassis, and assisted by Nos. 9 and 
10, at the second command throw the chassis out of g;ear ; 
Nos- 7 and 8 tlien replace tlieir handspikes and, with hos. 9 
and 10, resume their posts. The gunner then causes No. 
6, assisted if nece.ssaiy by No. 5, to give the required ele- 
vation to the piece, and cnuiniaiids Ready ; Nos. 5 and 6 
resume their posts, No. 0 taking the elevating-bar which 
he places on the platform. The gunner removes the prim- 
ing wire, receives the friction-primer from Ko. 3, inserts 
it in the vent, takes the breech-sight iu his left hand and 
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goes "where he can best observe the effect of the shot. 
The chief of piece then commands : 1. Dktachment reak, 

2. March. At the first command the cannoneers, except No. 

3, face from the epaulment : at the second command they 

march to tlie rear, the cannoneers of the left closing on 
those of the right. The detachmont files to the right and 
is lialted and faced to the front by the chief of piece so 
as to bring the centre opposite to the middle of the chassis, 
and four yards from it. The chief of piece places him- 
self on the right. No. 3 drops the handle allowing the 
lanyard to pass through hi.s fingers and steps back three 
yards obliquely to the rear, breaks ofE with his left foot, 
t urning his face from the piece, the left hand against the 
Ihigh. 

7. Fire. 

Xo. 3 discharges the piece by a strong Snd steady pull 
of the lanyard. Tlie cannoneers will resume their posts at 
tlie command from the chief of piece : 1. Cannoneers 
TO YOUR POSTS. 2. March ; the guinier giving the com- 
mands required in par. 6 to be given by the chief of piece. 

To secure the piece and replace equipments. 

79. The instructor first causes the piece to be run into 
battery by the command In Battery already mentioned. 
He then commands : 

1. Secure Piece. 

At which No. 4 passes the tompion to No. 2 who re- 
turns it to the muzzle ; Nos. 1 and 2 replace the plugs in 
til" air-cylinders ; the gunner then puts on the vent-cover, 
v.hich he receives from No. 6, and with the assistance oj 

23 
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ffos. 5 and 6, depresses the piece in the general mode re» 
quii-ed in taking equipments. 

2. Replace Equipments. 

The ganuer then hangs the pouches on the steps of toe 
ratchefc-post. 



THE SERVICE OF A 15-INCH GUN ON 
FRONT PINTLE CARRIAGE (WITH AIR 
CYLINDERS). 

80. The di^^I is the same as that for the centre-pintle 
carriage except as follows, viz : 

1st. After what is prescribed under the head Ram has 
be«n completed, the guniier commands : 1. Chassis in 
GEAR. 2. Hkavk. At the first command Nos. 3 anl 4 
enibar witli the handspikes in tlie most convenient sockets 
of the chassis eccentrics, and at the second conmiaud, as- 
sisted by Nos. 1, 2, 7, and 8, throw the wheels in fjear. 

2nd. At the conunand Poixt, the direction is given 
(.under the direction of the gunner) by Nos. 7, 8, 9, and 10, 
who man the cranks of the geared traverse wheels. At the 
command 1. Chassis our ok gkak. 2. Heave, the chassis 
is thrown out of gear by Nos. 1, 2, 3, i, 7, and 8, Nos. 3 
and 4 em barring with the handspikes. 

GENERAL REMARKS. 



81. In these carriages the front eccentric axle is rr 
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placed by an orfliiiary one, disp-^nsing M'ith axle-pawls 
and friction-bands, the handspike-pawls are made double 
instead of single, with a spiiu£f to keep them out of the 
ratchets, the front set of transoms and diaq^onal braces are 
removed from the chassis and air-cyliuJex's put in vvitli 
thick braces. 

The front axle arms are furnished with brass sleeves 
firndy attached, Each front eccentric socket is terininat'ed 
by a heavy casting called the counterpoise, which is fitted 
by a collar to revolve freely upon its axle-sleeve without 
connuunicatiug any motion to the axle ; the handspike- 
sock t and counterpois ; form virtually one piece. 

To prevent the whaels from working out of gear while 
the gun is beiiig run from battery, or jumping in gear 
when the gun is fired, pawls are provided for locking 
the rear axle. Motion is communicated to the carriags 
through the truck wheels b.- m'>ans of pawls attached to 
tlia front handspikes and woiking in the ratchets of the 
truck wheels. The handspike-pawls are only engaged in 
the ratch 'ts of th'; truck wheels when it is desired to give 
motion to th ' carriage ; at all other times they must be 
kept clear of the ratchets. 

For hoisting projt'ctiles to the muzzle two kinds of 
cranes are in process of trial, one of them attached to the 
chassis, the other to the top carriage. The former is the 
one referred to in this drill. 

The direction is given to the piece by means of a rear 
si!>ht and a trunnion sight. The former is screwed to the 
l»iece at th highest point of the breech, and is used solely 
in giving ths direction. There are no degrees marked on 
it. The trunnion sight is screwed to the highest point of 
ths piece between the trunnions. The elevation is giv"ii 
by means of a brass elevating arc attached to the breech 
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of the gun at the aide of and parallel with the ratchet. An 
index or jwinter i.s attaclied to the ratchet-post and the 
elevation is given by raising or lowering the breech of the 
piece until the required degree on the elevating arc cor- 
resiwnds with the index. 

When no pawls are provided for locking the axles, it is 
often necessary for one eamionecr at each axle to remain 
enibaiTed in the eccentric sockets to prevent the axles from 
flying out of gear. 

The crane attached to the top carriage will take up n 
shot in any position neart !:e platfonu on iheside to which 
it is attached, and the gun can be loaded in any position 
on the chassis. Tlie differential pulley will be used, but 
a light fall, rove tlu-ough double and single blocks, may 
often answer. If tlie crane is on the right of the piece, 
No. 3 performs the duties assigned to No. 4, No. 5 those 
of No. 6, etc., etc. The sponge and rammer should then 
be on the left of th? piece, the cartridge being also brought 
up on the left by Nos. 8 and 10. 

Vaixhan's apparatus for lifting the shot to the muzzle, 
as sometimes applied, is constructed us follows : An extra 
transom is bolted to tlie chas is rails in front of the front 
transom as a suj'port for a ratchet-bar. which is raised 
or lowered in a jacket by a pinion worked by two small 
crank handles. A shot-ladle is attached to the head of 
tlie ratclu t I ar. An inclined plana or trough, leads from 
the sliot 1 ile to the ladle, delivering the shot Just below 
the interior crest. 1'he trough is horizontal for a few feet 
from the muzzle, .so that several shot may be kept in the 
immediate vicinity of tlie ladle. To use this apparatus, 
the trough being on the left of the piece, the shot are 
rolled up the incline by Nos. H and 10. At the command 
IxAD, i\o G ste]..8 cvtr the chassis, just behind the front 



BKKTIX6 AND -WOnKIKG HEAVY ARTIM.EKT. 260 



transom, faces towards the parapet, adjusts the ladle to 
receive the shot, and assists No. 4 in placinpf the shot on 
the ladle. As soon as No. 7 has delivered the cartridge, 
ho takes a ix)sition corresponding to that of No. 6, and as- 
sists to run up the shot to the muzzle the instant the ram- 
mer is withdrawn, after setting home the cartridge. The 
shot is inserted in the muzzle by No,s. 1, 2, and 3. If the 
trough is on the right of the giin, the' changes in the du- 
ties of the numbers, as indicated above for the crane, mi!«t 
be made. In rolling a shot up the trou'jh, great care 
must be taktu to av. id breaking the sabot. 'J'be shell 
sliould be jiiaced in t' e ladle, the sabot to the rear. No. 
4 will assist iu inserting it in the muzzle. 

The carriage permits an elevation of about 32 degrees, 
and a de| r; saion of about C degrees, unless when fitted 
with air cylindt rs, when no more thau 23 degrees eleva- 
tion can be given. 

The shell cannot be safely fired with a charge greater 
tliiui two-thirds that for solid shot. 

Wlr n air eyl ndevs are not attached tn the chns'^is, it is 
very essential to sand th^ rait* before the .yun is fiied. If 
the piece is from batt"ry, sand the rails in froi.t, then run 
Ihe carnage in hatt- ry and sand the rails in rear. If the 
j iec " is in bi.ttery and the lails have not been sand"d, 
throw the truck wheels in gear and throw the sand under 
file sh ('s of the to;) carriage, and then sand the rails 
beJiiud it. 

With an average detachment the gim can readily be 
fired as often as twelve times in an hour, allowing time 
for deliberate pointing. It lias been fired at a sand butt 
as often as t"n times in thirty minutes. In all carriages 
for heavy guns great care will be taken to keep the brigh' 
iron and movabb parts, as journals, etc., free from rus 

23* 
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mid well oiled. This is esjiecially the cass with oarria^s 
having air-cylinders, the threads* of cylindei'-stoppers and 
] istous of which shonld be fraqueiitiv aud thoroughiy 
cared for. 
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MECHANICAL MANOEUVRES. 



TAUT ir. 

General Direcliom. 

89. The Mechanical Manoeuvres are the simplest appli- 
cations of the mechanical powers for mounting, dismount- 
ing, moving, and transporting h?avy artillery. 

8:i . The implements generally used for the execution 
of the manoeuvres of siege-pieces are: 



JfunrhpU'ex 
Lon(/-rol'er.^ 
Short-rollers 
Hnlf-rollers 
Blocks 



Ifalf-blocks 
Qu rIer-Mocks 
Gufi-chncks 
Wheel <h. 
Holler do. 



Skulx 

ShiflJng-planks 

Trace-rope 

Hammer-wrench. 



84. The detachment for mechanical manoeuvres con- 
sists of a non-commissioned officer and eleven men. It is 
formed by adding four men — numbered 7, 8, 9, and 10 — 

to the ordinary detachment for serving a siege-piece. 

The non-commissioned officer is designated Chief 
sec'ion. 

The gunner is always uncovered. 

The men are marched to and from their posts, anc 
th'^ir posts are changed, as in Nos. 4, 6, 9, and 10. The,V 
'ire posted two yards from the axis of the piece ; Nosfl 
and 2 opposite the muzzle; the other numbers and tl ♦ 
gun]\er, dressing on Nos. 1 and 2 respectively, at intervu ' 
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of one yard, except between Nos. 3 and 5, where there is 
an interval of two yards. 

Ihe chief of section, who is the clnef of detachment, 
is posted two yards in rear of the breech or trail or on the 
left of the pole, two yards from and opposite its end, 
according as the piece is dismounted, uniimbered, or 
limbered. During the execution of the manoeuvres he 
will go wherever his presence may be necessary ; but will 
habitually {>lace himself opposite the gunner, in the inter- 
val between Nos. H and 5, 

85. The men having been marched to their posts, the 
instructor goes with them for the implements, if they are 
not already in position, and explains their names, dimen- 
sions, uses, and who are to have chaise of them. He then 
commands : 

Prepare to 'Manceuvre. 

The men take the implements, repair to their posts, 
and place them upon the ground in their rear; the hand- 
Bjiikes behind Nos. 1, 2, 3, 4, 5, and 6, perpendicularly to 
the axis of the piece, their small ends on a line with the 
riglit toe; the skids parallel to the piece, their middle be- 
hind Nos. and 4; the blocks, lialf-blocks, quarter-blocks, 
and chocks equally divided, beliind and perpendicular to 
the skids; the long- rollers and half-rollers near and 
parallel to the blocks, behind No. 4; and the short-rollers 
shifting-plank, trace-rope, and hammer-wreuch in rear of 
the gunner. 

SO. Whenever, in the course of a manoeuvre, an im- 
plement is not in immediate use, it is returned to its 
designated place. 

87. The instructor gives the commands, and has a 
general supervision of the manoeuvres. He sees that each 
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mnn performs the duties assigned him; that everj'thing ia 
ill a i>ioper state of readiness before giving the comniaud 
of execution ; and that particular care is taken to avoid all 

bliocks and suddrn movements. 

b8. The chief of detacliiiipnt attends directly to the 
execution of the niovenients, and particularly assists and 
directs the gunner in all his duties. 

80. The gunner places the sliifting-jilank, attaches and 
takes off the trace-mpe; remove.s and replaces the elevating- 
screw; places and removes, and chocks and unchocks, the 
short-rollers : sujierintends the righting of the piece, directs 
the pole of the liinlier, &c. 

Nos. 1, 2, 4, 5, and 6 have charge of the handspikes. 

XoR. 1 and 2 rig and work the windlass, raise and 
low r the chase, &c. 

Nos. 3 and 4 chock and unchock the wheels, the gun 
and the long-rollers; take off and replace the cap^quares; 
place and remove the skids, blocks, half-blocks, quarter- 
lilocks, long-rollers, and half-roUei-s; assist Nos. 1 and 2 
in lowering and raising the chase, &c. 

Nos. oandf) enibar on the cheeks, and under the mnn- 
opiiviing i)olts: steady and ri^ht the piece; assist Nos. 3 and 
4 in placing the skidts and half-blocks; haul ontlieropc. &c. 

Nos. 7, 8. 0. and 10 assist the others. Nos. 7 aul 8 
generally assist Nos. 1, 2, or 3 and 4; Nos. 9 and 10 as-sist 
Nos. 3 and 4, or 5 and 6: The3' helj) to place the imple- 
ments in prejiariii r to manoeuvre; haul upon the rope; and 
apply tlu^niselves by hand to move the carriage. 

90. When men ( n the o]iposite side of the piece apply 
themselves to a handspike, the handspike used is that of 
one of the even immbers: the man to whom it belongs 
is at the small end, the corresponding odd number at the 
butt end. Those who assist place themselves inside. 
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91. When two or more men work at the same end of 

a handspike, the man to whom it belongs is at the small end. 

92. When several handspikes are to be crossed at the 
muzzle in order to raise or lower it, they are applied in th i 
order of the numbers of the man to whom they balong, 
those of tha highest numbers near the trunnions. 

93. The handspikes usad in mechanical raanoeuvras 
are bsvelled on one side, as these will enter into places or 
under bodies where square handspikes could not be used. 

9t. Whan a handspike rests on a fulcrum, and the 
weight on one end is to be raised by bearing down on tha 
other, the weiijht should never rest on the bevelled side, 
as the handspike would not then give a good hold, and 
would be liable to split. In this caso the bavelled side 
nhould be down. But if used for lifting, as vvliau two 
handspikes are crossed under the breech or chase of a gun, 
to heave it upwards, their ends resting on the ground or 
platform, the bivelled side should be up. 

95. At the com[>letion of eacli movement of a man- 
oeuvre, the men retain the places they are in at its conclu- 
sion, ready to proceed to the next movement ; resuming 
their posts only at the conmiand To yoor posts, which 
is given at the end of each manoeuvre. 

96. The front, when a piece is unlimbered or dismounted 
is the direction in which its muzzle points ; when limbered 
it is the direction in which the pole points. In the execu- 
tion of tiie following manoeuvres, when a piece is put in 
motion on rollers, the terms back and forw.trd are applied 
to the direction of the breech and muzzle. 

97. A body moving upon a roller gains twice the dis« 
tance passed over by the roller. 

98. The ground should be level and firm, and the im* 
plemeuts in good order. 
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99. Dimensions and weights of implemeuts used in the 
mecbauical manoeuvres of siege-pieces. 
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PART. III. 

MECHANICAL MANa:UVRES WITH HEAVy 
GUNS ON TRAVELLING CARRIAGES. 

100. Tiie implements required in the manoeuvres here'in 
described are oiily those habitually accompanying each 
gun and mortar wagon, viz : 

With tiik gun, 0 (or 4) handspikes, those of Xos. 5, 
and 6, beiu;;' the long handspike, (81 iiiclies) ; 1 sliort 
roller ; 2 trace ropes, 1 sling chain, (used as a loci\-cliain); 
6 wheel chocks; 4 roller chocks ; 1 small screw-jack ; 1 
luon cy-w rciich ; 2 trtiiiiiic)ii-kK)i)S. 

With thk MuitTAii wa(k>n, 6 handspikes ; 2 long 
rollers; 1 trac '-roue ; i wheel-chocks; U roller-chocks; 1 
1 v,.r Mich ; 1 .siiit tiu<i:- plank. 

Tlie mantKiivre.s are arranged on the supposition tliat no 
other implements are availalde. When two or more guns 
are together, or planks or skids available, as would gen- 
erally be the case in the field, the manoeuvres may be ol'teu 
simplified, as will be indicated. 

In the mechanical manoeuvres herein prescribed, tba 
general directions laid down in Part II., will be complied 
with so far as applicable. This is essential for thu | reven- 
tion of confu.sion and accidents, since direction.* to iiartic- 
ular uumbei'S are in most of these methods omitted. 
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ORDINARY MANCEUVRES. 

101. 1. To limberor to unliinber. 

2. To move the can iafje w han limbered, with and "with* 
out its piece, by hand to the front or rear. 

3. To place the short roller under the chase and to re- 
move it. 

4. To place the short roller under the body of the gun 

and to remove it. 

5. To shift the gun from its travelling bed to its firing 
bed. 

(3. To shift the gun from its firing bed to its travelling 
bed. 

7. To cross-lift the carriage. 

All the other nianoeu^Tes are exceptional, and are rarely 

ix'quired in actual service with the guns now mounted on 
travelling carriages. They are, therefore, prescribed for 
exercises only to such an extent as may be necessary to en- 
able orticers and men to become familiar with the opera- 
tions. 

1. To Limber. 

102. When these guns are used for field service they 
may be limbeied to the rear, front, right and left. 

No. 2 inserts his handspike in the.bore and is assisted 
to bear down by No. 1 ; No. 6 crosses his handspike under 
the stock as near the trail as practicable, and is assisted by 
Nos. a, 4, 5, 7, and 8. If the limber is not horsed, it is 
brought up by the chief of piece, gunner and Nos. 9 and 
](). The trail is raised at the command He avk, until the 
)>iiitle can be caught under it, and the pole used as a lever 
tu sustain tlie trail until the handspike can be shifted iu 

24 
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rear of the lunette. Ths jErunner gives the necessary in- 
structions to caude the piutle to enter thejuuette, and, wheu 
tha pintle ia in, hooks the lashing chain. 

To uulimber, tlie numbers apply themselves as above. 

2. Forward or Backward March. 

103. Tlie piece being linjb3red, Nos. 1 and 2 embar 
obli(iuely under the rear of the wheels of the carriage ; 
Nos. 5 and 6 in like manner under the limber wheels ; Nos. 
3 and 4 through the sp<ikes and under the cheeks ; Nos. 7 
and 8 apply themselves to the limber wheels by hand ; 
Nos. 9 and 10 the splinter-lmr ; and the gunner at the end 
of th'? }x>le ; all facing to tli,; front. The gunner com- 
mands Hk.^v'k, and reiieiits it as often as may be neces- 
sary. 

In moving to the rear Nos. 1 and 2 erabar through the 
spokas and under the cheeks ; Nos. 3 and 4 under the froni 
of the wheels of the carriage. Nos. 5 and 6 under th€ 
front of the limber wheels ; Xos. 7, 8, 9, 10, and the gun- 
ner apply themselves as in moving to the front ; all facing 
to the rear. 

The carriage being limbered, but without its piece, the 
numbers apply themselves as follows at the command Fou- 
WARD : Nos. 1 and 2 at the head of the cheeks ; Nos. 'i, 4, 
5, and 6, by hand at the wheels of the Carriage. Nos. 7 
and 8 at the wheels of the limber; Nos. 9, 10 and the gun- 
ner, as with the piece n^ounted. At the command March 
the carriage is moved forward. 

To move to the rear, Nos. 1, 2, 3, and 4 apply them- 
selves by hand to the wheels of the carriage ; Nos. 5 and 
6 to the ends of the cheeks ; Nos. 7, 8, 9, 10, and the gun- 
ner, as with the piece mounted. At the command March, 
the carriage is moved to the bear. 
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In the above moTemeuts at the command Halt, all re- 
sume their posts. 

3. Place the Short Boiler under the Chase. 

m 

The piece being limbered. 

101. At this command the wheels are chocked by Koa. 
.) and 4 ; the handspike of No. 2 is ]>laced in the bore ; that 
111' Xo. 0 is crossed under the handsi>ikeof No. 2, or under 
til ' crlia.se as may be most conveui'^Dt ; No. 1 a.ssists iSTo. 2, 
X(i><. 4, 5, 7 and 8, assist No. (5. Tlie gunner stands be- 
tween the head of the cheeks with the slnjrt roller, and 
\, li 'n all is in readiness gives the conmruid IIkavk. The 
cli i.s^ being raised high enough th^ sliort roller is rolled 
liack on the stock until its axis is six or eight inches in 
limit of the axis of the trunnioius and chockt^d in front, 
wlr ii the piece is allowed to n-st on it. (The roller is 
]ilac 'il under the chase only wh mi th;* pii'ce is in its travel- 
ling- ht'd, and for the purpose of shiftint; it to the firing bed.) 

Iteiuooe the short-roller. ExHCutad as above, ex- 
cept that when the chase i.s rais"d the short roller is stop- 
)ted on the head of the stock by tlie gunner, to enable the 
m m at the handspike to take a new hold. The chase being 
raised ajjaiu, the roller is withdrawn and the piece lowered 
into its bed. 

Either of these operations can be performed, though 
more time is required, by successive purchases with the 
handspikes over the heads of the cheeks and under the 
chase. 



4. Place the Short Rarer under the Body of the Piece. 
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The piece being limbered. 

105. Nos. 3 and 4 chock the inrheels and remove tlio ' 
cap^quares ; No. 2 inserts his handspike in the bore and 
if assisted by No. 1 to bear down ; Nos. 5 and 6 embar over 
the cheeks, and under the gxin in rear of the trunnions, rais- 
ing the breech at the command of the gunner, until he 
can place the short roller under the body of the piece, as 
near to the trunnions as can be effected readily. Tht< gun- 
ner chocks the roller toward the muzzle when the piece is 
limbered, and in rear when uulimbexed, and removes the 
elevating screw. 

The roller is removed in the same manner. 

5. To shifl the Piece from its travelUnghed to its Jiring bed. 
The piece being limbered. 

106. Place the short roller under the chase. The in- 
strnctor then commands, Shift the Piece;' Nos. 3 and 4 

remove the cap-squares ; No. 2 inserts his handspike in the 
l>ore and is assisted by No. 1 ; No. 6 crosses his handspike 
over that of No. 2 and is assisted by Nos. 3, 4, and 5. The 
gunner attaches the trace ropie at its middle by a double 
hitch to the knob of thecascable, and passes the ends over the 
limber to Nos. 7, 8, 9, and 10, who take a turn with each 
part around the manoeuvring bolts. At the command 
Heave, the muzzle is borne down and the piece allowed to 
run slowly on the roller, until the trunnions are over their 
firing beds, when they are borne down into place, and the 
short roller removed from the rear. Nos. 3 and 4 replace 
the cap-squares. 

Before executing this or any similar manoeuvre, the man 
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oeuvring bolts should be set tight to the stocks with the 
wrench, if necessary, to prevent accident from turning. 
The precaution should be taken also of putting a chock 
near the head of the stock to stop the roller, should the 
ra;'H at the trace ro])e fail to control the piece alter thg 
trunnions have b sen lifted over the chin-bolts. The gun- 
ner must ohsei'oe thai the lashing-chain is hooked. 

6. To Shift the Piece from its Filing Bed to its Travelling 

lied. 

The piece being limbered. 

107. Place the short roller under the body of the 
piece. At the coniinainl Shift the Pikck, the handspike 
of No. 4iscro.s8ad under that of Jfo. '2, and manned by 
Xos. 1, 2, 3 and 4. The gunner attaches the trace rope 
at its middle to the knob of the caseable by a double 
hitch, and passes its ends over the limber to Nos. 5, 6, 7, 
8, 9 and 10. At the command Heave and Haui-, by the 
gunner, the piece is pushed and hauled until the trunnions 
are over their travelling beds, when tho breech is allowed 
to rest ou th3 bolster. Th3 roller is removed from the 
front by raising the muzzle as described in mauceuvre (3), 
and Nos. 3 and 4 replace the cap-squares. 

7. To Cross-lijl the Carriage. 

108. The piece is mounted, the carriage unlimbered. 
To cross-lift to the right. Nos. 2 and 4 embar uudei 

and perpendicularly to th^ left wheel from the outside; 
Nos. 1 and A under the right wheel from the inside, No. 1 
passing to the left of the piece, and No. 3 stepping over 

24* 
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the stock for this purposs. The oarriapre is lifted short 
distances at the conmiaud Heavk from the guimer. To 
cross-lift to titt leji is executed iu tlie same manner but by 
inverse means. 

Ju any of the preceding manceuvres with the 8-in. 
howitzer wliere the handspike of No. 2 is inserted in tlie 
bore, it should be chocked about 18 niches iu the bore, 
and again at the muzzle. 

When the howitzer is transported on its travelling bed, 
a temporary Iwlster should be constructed to supjwrt the 
breech. The short roller resting on a piece of plank, two 
or thi-ee inche.^ tliick and supporting the knob o£ the cas^ 
cable, will answer for this purpose. 

Note. — The requirements of paragraph 95, p. 274, will be ote- 
Mn ed iu all the loregoiug mauDceavres. 



OTHER MANCEUVRES WHICH MAY BE 
REQUIRED IN SERVICE. 

1. To Mount the i^inch Gun on it» Carriage. 

109. The piece is lying on the ground, vent uj^w- 
inost. The carriage is anlimbered, the elevating-screii* 
and cap-squares removed, the trail about two yards from 

the muzzle, and the stock squarely in the prolongation of 
the gun. Lav the .sling chain under the cascable against 
the breech. Raise the muzzle by lifting with and cross- 
lifting vmder a handspike in the bore, .and support it in 
this position by cross-lifting under the • chase, or otfaer- 
wi.se, and back up the carriage uutil the muzzle will catcli 
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on ths short-roller placed on the end of the stock. By 
sliil'ting the roller frequently to avoid the nuts and bolster, 
the cai riajye may be worked under the piece, tlie numbers 
applying themselves nearly as in Fbom Batteuy, until 
tlie trunnions are about over the manoeuvrinjj bolts. Shift 
the roller in front of tha elevating screw-box, and sling 
the piece under the limber by liie knob of the cascablo as 
high as practicable. If it be well slung the carriage can 
be moved back luitil the trunnions strike the travelling 
trunnion-bolts. Ciiock the roller m rear cand let the 
breech rest squarely on the bolster. Secure the piece in 
this position by laying the middle of a trace-i-ope over it 
just in rear of the trunnions, carrying the ends to the 
front under them and tying to ths axle-ti-ee. Sling the 
.stock under the limber as high as practicable, by the 
n»ana?uviing boHs, (this can best be acconipli.sbed by 
doubling the sling chain, passing the middle of it under 
the stock from left to right, and placing the bight over 
the right manoeuvring bolt. Back the limber so that the 
end of the fork will have free play on the left of the stock 
vvh?n the pole is raised. Attach the trace rope to the end 
of the pole, raise the pole to a vertical position, the pintle 
should then be over and slightly to the rear of the left 
manoeuvring bolt. Bring up both ends of the sling chain 
behind the left manoeuvring bolt, pass the hook end round 
the pintle, taking in all the slack, fasten in a convenient 
length, man the trace rope, and haul down); shift the 
short roller just in front of the trunnions, remove the 
trace rope from the piece; attach it at its middle to the 
knob of the cascable; bear down and raise on a handspike 
in the bore, hauling on the trace rope at the same time, 
until the trunnions clear the chin-bolts, when the muzzle 
will at once be borne down, causing the trunnions to drop 
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into their firing-beda. As the muzzle approaches the 
ground the handspike must be shoved into the l>ore. 
Keraove the short rollt-r by the rear. 

In slingitis: the piece attach one end of the trace rope 
to the end of the pole, and chock the limber wheels front 
and rear and the carriage wheels in front. The ease with 
which the nianreurre is performed depends upon the skill 
with which the slinging is effected. When the stock is 
slung it should be nearly horizontal, and if it is not 
effected when the first lift is taken it is better to support 
the stock and shorten the sling chain for a new lift. No 
more than three men are required at any time to hold the 
pole down, and they leave in succession as the weight is 
removed from the pole and repair to the rope. 



2. To dismount the Piece from the Carriage. 

110. The piece is limbered. Place the short roller 
under the body of the gun, chocking it on the side of the 
limber; chock the wheels; attach the trace rope as before 
' to the knob of the cascable, and take two turns with each 
end i-onud the manoeuvring bolts, hauling taut, and placing 
two men on each end to slack off when directed. Lift at 
the muzzle keeping the rope taut, ease the trunnions over 
the eye bolts and rest th 'm on the cheeks. Slack off 
carefully on the trace rops until the muzzle strikes the 
ground; take off the rope, unchock the wheels and run the 
carriage forward until the piece drops to the ground. 

In pcrfo"ming this manoeusTe with a single roller the 
breech is sometimes jammed between the cheeks, or the 
head of the stock bruised by the knob of the cascable. 
Both of these difficulties are obviated entirely by using 
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two short rollers, the second one being rolled down the atock 
and chocked against the first before runningthe carriage out. 

If tho piece is dismount-'d in this manner on hard 
stony soil, soma material, as hay, brush, etc., should b«- 
placed to receive it in its fall. 

Note. — In the above or other manoeuvres prescribinq; its use, 
should no limber be iminediiitely available, the stock may be 
tein)K)rarily supported in a horiuoutal jwaition by means most con- 
venient. 

3. To shift the i^inch Gun from one carriage to another. 

111. The piece is unlimbered; the spare carriage 
limbered (cap-squares and elevating screw removed) is 
placed accurately in the same direction, distant two or 
tliree 3'ards from the end of the trail. 

Place tliH short roller nnder thp. body of the, piece, 
raise the chase until a wheel chock (base up), or the 
butt end of a yiands^iike can be placed niid the ti'un- 
nions; attach the trace I'ope at its middle to the knob of 
the cascabi '; back up the s are carriage wiieel to wheel, 
chock in tliis position, and run the ends of the trace rop", 
across the spare carriage. Lay one end of a shiftinyj pbnik 
on the liead of the stock of the spare carriacfe, the other 
eiul, beveb'd side down, 011 the stock luub'r the gun ; bear 
down on the iiuizz'e until the short roller can be placed 
about ei ^I't inches in rear of the trunnions, and have at 
til > sam ' time a b'ariiia;of three or four inches on the 
shifting plank. With four men at the muzzle and six at 
the trace op>, Heavk and Haul nntil the trunnions are 
over the beds on th3 spare carriage. Embar over the 
cheeks of the now free cari-iage and under the chase and 
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draw out the shifting plank and short roller; replace the 
«hort roller on the head of the stock of the free carriage 
*iid let the muzzle rest on it ; aiid run tlie carriage lor- 
Hk-ard by hand. 

4. To Mount the Gun upon the Mortar-Wagon. 

112. The gun is lying on the ground, the mortar 
wagon unlimbered, its stakes and Iwlstera removed, is in 
the profbiigation of the piece, its trail on the ground about 
two yards from the breech. 

Raise the muzzle and place one of the long rollers 
under the trutinions ; tip tlie muzzle down and hack the 
trail of the mortar wagon until the breech catches on the 
otlit'r long roller placed on the end of the stock and chock 
the wheels. Attach the middle of the iitake rope to the 
windlass ; pass the ends over and under l^ie trunnions, and 
tie them by a square (flat) knot on the top of the piece. 
(If the windlass be provided with a pawl and ratchet 
attachment, take the trace rope at its middle, pass it over 
the piece in front of the trunnions, bring the ends under 
•the trunnions to the windlass, taking a turn with each end 
around the windlass, placing two cannoneers to take up 
the slack.) Draw the gun up the stock by the wind- 
lass, feeding the second roller under the breech when the 
first roller is nearly under the trunnions. The chase may 
be allowed to rvui on one of the rollers until t!ie gun has 
the same inclination as the stock, or the wheels may be 
left unchocked so that tlie strain on the trace-rope will 
work the stock under the gun ; but no difficulty will be 
found with the guns now mounted ou travelling car- 
riages. 

Draw the piece back on the wagon uutil the truu- 
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nioiis are about eighteen inches in front of the axle-tree, 
replac" the bolster, and chock hoth the roller and wheel* 
front and rear. Six men will now be able to raise the 
ti jiil. (which may be temporarily supjiorted on one of tlie 
Ion? roUens jilaced on end), and the rest of the detachment 
liiiiilO: up the limber. The wagon being limbered, the 
]iiecp is stowed by hauling it forward unt'l the breach i* 
a?:ainst the hurter, and then removing the roller to the 
front. 

With lieavier guns, this manoeuvre is rendered easier 
by raising the breech until the inclination of the piece 
ronforms more nearly to that of the stock, and supporting 
it temporarily in this position by pieces of timber. The 
wid of the stock may also be raised on skids. Thi? 
becomes more essential as the piece increases in weigh* 
The limber of the wagon may often be used to sling the 
piece luitil the breech rests on the roller placed on the 
stock, and subsequently to sling the muzzle clear of the 
giouud to prevent its dragging. 

5. To dismount the Gunfi-om the Mortar-Wagon. 

113. Cross-lift over the stock and under the chase, 
and raise the muzzle by successive purchases xmtil a 
long roller can be placed under the gun a short distance 
in front of the trunnions. Tip the muzzle down, insert 
the other long roller under the piece about eighteen inches 
in rear of the trunnions, ani remove the bolster. Attach 
the end of the trace-rope ovtr the trunnions as in mount- 
ing the piece, rig the windlass and haid the gun back 
until the trunnions are about eighteen inches in front of 
til" axle-tree, and chock hoth rol'eis. Chock also the 
win llasa roller, (when there is no pawl and ratchet attach- 
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in3nt), by resting one of the roller handspikes JiEcaiiist the 
kuob of the cascable. Six lu .'u at u hiimlspike crossed 
uttiie^r the stock will now be al>le to raise it until tha 
ciiniage can be milimbered, and lower the trail to the 
ffi'ottnd. There is no danger of the piece slipping to the 
rear during this operation, if the weight is kept the proper 
distaucB ill front of the axle. The gun is then lowered by 
means of the windlass, receiving the muzzle on the shift- 
ing plank and pinching it forward with the handspike, or 
letting it nui oil a roller. 

6. To shift the Gun from its carriage to the Mortar-ioai/on. 

114. The piece is limbered. Place the mortar-wagon 

in the rear and prolongation of th;; carriage but faced in 
the opposite direction, the windlass two or three yards 
from the head of the stock. Wace tlie short roller under 
the body of the [lieco, attach the trace- rope to the knob of 
the ciuscable ; lift at the muzzle, and push and haul the 
piece back until the trunnion.s are just behind the chin 
bolts. Remove the short roller ; "back up the inortar 
wagon wheel to wheel,and chock ; lay tha shifting-plank 
from the hsad of t!ie stock to the mortar wagon, and 
place the short roller on it and under the chase, working 
it back as far toward the trunnions as practicable by suc- 
cessive puruhasf's over the cheeks and under the chase. 
Remove the bolster (which is useful as a fulcrum) ; take 
turn around each manoeuvring bolt with the trace-rope ; 
bear down on the muzzle and permit the piece to run 
forward on the wagon, receiving the chase on one of the 
long rollers. 

To shift the Gun from the mortar-wagon to its Carr age, 
the latter being linibfred, is an operation so similar 
to the above as to need no desci'iptiou. The triu»- 
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nions being over their beds, the shifting plank and short 
roller are extricated by cross lifts under the chase, which 
rests on a long roller, so placed that when the mortar- 
vvagou is run to the front the muzzle will clear the wagon 
whiMi it drojis frojn the roller and peiniit the trunnions 
to fall into their beds. Meanwhile the piece is held fast 
by taking one or two turns of the trace-rope round the 
niameuvring bolts. 

The gun may be shifted to the mortar wagon (the 
pit;ce being Umbered) without a shifting plank, by the use 
of a second short roller to recfeive the body of the gun on 
the mortar wagon. The preliminaries are the same as 
above, the trunnions being held on the cheeks. The short 
roller is then placed well up just behind the trunnions, the 
trace rope taut and ai'ound the manoeuvring bolts ; the 
muzzle is raised, the wagon backed wheel to wheel and 
tlie muzzle rested on a long roller. The seco.id shoit 
roller, placed on the rear cross-bar plate, receives the body 
of the gun as the first i"oller runs off the head of the stock. 

The same implements suffice to shift the g^u from the 
wagon to its carriage. 

7. To dismount the 8-inch Howitzer from its Carriage. 

115. The piece is limbered or unlimbered. Remove the 
ntioiii ; attnch th° trace rope to one of the manoeuvring 
bolts ; chock the wheels front and rear ; place the shif ting- 
jil.iiik iiv tlie liaiul.spike.H to lecfive the muzzle, the end of the 
jilauk or butts ot the handsjiikes under the axle ; raise the 
trail (if linil)ert^d, run out the limber), the gunner follow- 
iiijr ui) and supi.Hjrting the stock with the long handspike, 
butt end on the ground, until the muzzle rests squarely on 

25 
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the shifting-plnnk. Nos. 7, 8. f>, and 10, quit the stouk in 
succession as the weijjiit passes from it. and man the rope. 
Nos. 3 and 4 now remove tlic ca] -squares. The ginniiT 
cautioning 7. 8, 9, and 10, to keep a sli^lit strain on the 
trace-rone, directs 8 an<l 4 to move the rear wlieel-cliocks 
two or three inelies back ; Nos. 5 and (5 at the wheels then 
move the carriage back, 1 and 2 st(»advin.<f the piece if nec- 
essary, and and 4 following up the wheels with the front 
chocks. This movement is repeated under the direction 
of the gunner, until the carriage is backed sufficiently far 
for the cheeks to clear the truntiioas. when the tiail is 
lowered. The gunner reguhites the po.sition of the hand- 
R[>ike supporting the trail at each niovemeiit of the wheels, 
SO as to keep the preponderance of the trail to the rear 
without lowering it so much as to cause the eyebolts to 
interfere with the piece. The trail is then lowered. 

8. To mount the S-inch Howitzer on its Carriage. 

116. The piece is standing on its muzzle on the 
ground, the carriage unlimbered, as close to the piece as 
practicable, and have tlie heads of the cheeks clear the 
trunnions when the trail is raised ; the wheels chocked 
front and rear, the manoeuvri ug bolts screwed tight to thi 
stock. Attach the trace-iope by its middle to the knob of 
the cascable, and take a turn with each end around the 
manoeuvring bolts, ilruse the trail neai'ly vertical, keep- 
ing four men at the trace rope to take up the slack of the 
rope and to prevent the trail from falling tothefixmt; 
the gunner follows up the moremenl with a long hand- 
spike placed against the stock, the butt end on the ground 
to support it in rear. The trail being raised, move the 
fro)it chocks forward a few inches at a time and work tin) 
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wheels carefully forwarJ, raising the trail again aft-r 
each inovein'ut. if ii^cossary, until tli3 trmmions rest 
a;;aiiist the ch >,eks ii!;ar the eye-bolts and if possible b 
hind them. Put the sling-chain around the piec3 from 
bahind and bring the ends up over the trunnions an 1 
through the bsds ; or if the links are large enough, catch 
two of th'-ni over tha chin-bolts ; the chain being haided 
taut, llaid down on tVia tnice-rope. If thR piece stands 
on soft ground, assist at the start by embarring under the 
muzzle and over a chock. As the weight comes on the 
stock, man it by the men taken in succession from the 
trace rope, and lower the ti-ail to the ground. If tha 
}U!?ce has been well slung the trunnions will rest on the 
ehoeks. To get them into their beds, put the short roller 
under the breech ; take a turn witli each end of the trace- 
rope around the axle-tree ; raisi the muzzle and slacken 
carefully on thi rope until the trunnions are in place. 

This manoeuvre, like the pr -ceding one, is rendered 
less trouble.wme bvthe increased faci itias affo; d sd by the 
presence of another detachm Ml t, and planks or blocks on 
which to stand the muzzle. Two trace-ropes being 
available, use them as guys to prevent the trail from fall* 
ing, and thus remove the only source of danger. 

7^0 s/rt/uZ (he Uowi'zer on it.i rnuzzte. The piece is 
lying on the ground. Raise the muzzle, pass a shifting 
plank (or two handspikes) unde^ the trunnions, perpen- 
dicular to the axis of the piece, place a short roller on the 
plank, under the trunnions and chock it front and rear. 
Bear down the muzzle, at the same time cross-lifting under 
the cascable, until the muzzle is on the gi-ou id, and sustain 
the })iec " in this position by cro.ss-lifting under the breech. 
Fast 'u firmly the middle of a trace-rope to the middle of 
a long handspike by two half -hitches; place the handspike 
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under the cascable; bring; up the ends of the rope, one on 
each side of the cascable, cross thein above it on the 
breech, and haul taut. Nos. 1, 2, 3, 4, 5, and (i man th> 
handspikes; JTos. 7, 8, 9, 10, gu mer, and chief of piece 
man the rope. The gunner then coininands IIeavk, 
and all lift and haul until the piece stands on the hiuzzIh. 

Two handspikes may be placed on the ground about 
6 inches apart, parallel to the prolongation of the axis of 
the piece, but with bevelled sides up, against the face of 
the piece, and the howitzer placed on its luuzzli on the 
handspikes, as described above, except that tiie hr)witz ir 
after being raised must ba worked forward until it is firm 
on the handspikes. A shifting-plank may be used inst wv I 
of the handspikes. If ths ground is soft more huudspik.'s 
niav be used. 

To mount the Ilowilzn- when plared os ah ve. Tlr? 
piece is standing on its muzzle on a shifting-plank or 
l):indspikys, the carriage unlimbered and as close to it 
as i>racticable, and have the cheeks clear the trunnion.s 
when the trail is raised. Chock the wheels front and 
.i-ear; attach the rope to one of the manoeuvring bolts; 
raise the trail until it is nearly vertical, 7, 8, ,9, and 10 
passing to the rope after the trail is supported by tha 
handspike. The trail is raised slowly, 7, 8, 9, and ID 
being careful that it does not pass the perpendicular, and 
the gunner that the supporting handspike is pro])erly 
placed. Nos. 3 and 4, at the direction of the gunner, move 
the front chocks two or three inches to the front, and Nos. 
1, 2, 5, and 6, at the wheels, move forward the carriage, J{ 
and 4 following up the wheels with the rear chocks. The 
trail is again raiseil to nearly the perpendicular, and tiie 
handspike adjusted by the gunner. These movements are 
rejHiated until the trunnions rest in their beds, when the 
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cap-squares are secured by 3 and 4, and the trail lowered 
to the ground. Nos. 1 aud 2 assist by lifting at the 
muzzle. 

9. 7b dismount a Carriage and its limber. 

117. The carriage being without its piece, and un- 
liinbered, may be disiuouiited by removing the wheels iu 
succession, and lowering thy carriage to the ground or 
uiK»n blocks. A long handspike is crossed under the axle- 
tree, as near to tlie wheel as possible, to which 6 men 
apply themselves. Two men apply themselves to the wheel 
and the remainder of the detachment to the most conveni- 
ent parts of the carriage. The wheel being removed, the 
axle-tree is lowered to the ground, or on a block, and the 
other wheel removed iu like niiinner. 

The carriage may be mounted in a similar manner. It 
may sometimes be advantageous to raise the carriage to 
the necessary height hy succe.ssive purchases with hand- 
spikes, and suppoi t it on props. The limber may also be 
used to lift the carriage, but it will be generally found more 
expeditious to mount it as above described. 

Thk limbku is readily dismounted, and mounted, by 
passing the long hand.spike between the sweep-bar and 
axle-tree, the butt cuds resting upon the splinter-bar; 6 
men lift on the handspikes and two at each wheel. 

118. Thk moutar wagon may be dismounted in like 
manner, the handspikes being passed under the windlass 
and over the axle-ti'ee. 

119. To change or grease a Wheel, the lifting jack is 
applied under the axle-tree near the wheel to be removed ; 
or the v\heel may be removed by a single lift on the long 
liaudsi)ike crossed under the axle-tree ; but with the heavier 
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carnages the axle must be temporaiily supported by a 
prop. 

By using tlie trail as a lever, a wlieel may be rhanjErod 
when the piece is unlinibered, as follows: liaise the trui' 
as in limbering, and place a prop, al>( >ut thirty ihch-^s in 
length, under the cheek close in rpar of the avle-tree oii 
the side on wliich the wheel is to be changed. Bear dowa 
on the trail and the wheel will be clear tlie ground. 

MECHANICAL MANGEUVRES WITH THE 
24-POUNDER FLANK CASEMAT*E 
HOWITZER. 

In the mechanical manoeuvres herein j^rpscribed the 
general directions laid down in Part II. will be complied 
with so far as applicable. This is essential for the preven- 
tion of confusion and accidents, since directions to par- 
ticular numbers are in most of these methods omitted. 

120. The Implements necessary ai-e: 

One half-roller Four blocks 

Ttco half -blocks Four gun-chocks 

TtDO skids One kummei -wrench. 

To dismount the howitzer carriage from its chassis, 
the piece being mounted and "from battery." 

121. The instructor commands: 

DiSHOVKT THE CARRIAGE. 

Nor. 1, 2. and the gunner remove the pintle and rnn 
the carriage into battery. The gunner, assisted by Nos. 
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3 and 4, take off the three nuts that hold the fork ; a hand- 
spike, manned by Nos. 1,2, 5,6, is passed under the chassis 
immediately in rear of the fork, and at the command 
Heave from the gunner, the chassis is raised, the fork 
removed, and the trail carefully lowered to the ground. 
Nos. 3, % 5, and G then lay the skids in rear and in pro- 
longation of the chassis, their outer edges in line with 
those of the chassis. Nos. 1, 2, and the gunner, then run 
t)ack the can-iage (applying themselves as in "from bat- 
tery"), until the rear end of the cheeks touch the counter- 
hurters. 

The gunner bears down on the roller handspike to raise 
the tiail as much as possible, and assisted by Nos. 3 and 1, 
who place the bevelled ends of their handspikes under the 
outer edges of the trail, lifts it over th? counter-hui-ters ou 
to the skids. 

When the front rollei^|ouch the counter-hurters. No. 2 
puts his handspike into ttieibore and chocks it. Nos 1 and 
2, assisted by No. n, raise the muzzle. Nos. 3 and 4 lift at 
the mancBUVi'ing rin^s and run back the carriage until the 
front rollers rest on the skids. No. 2 lays down his hand- 
spike, and Nos. 1, 2, 3, 4, and the gunner (the latter em- 
barring in the left mortice, and pressing the roller under 
the rear transom, and Nos. 1, 2, 3, and 4 laying hold of 
the manoeuvring rings and handles), run the carriage 
back on tlie skids until . the muzzle is over their front 
ends. 

Remarks. — The counter-hurters may be removed at the same 
time with the fork, and the difficulty of mising the carriage over 
them obviated; or gan chocks cau be placed against the coimter- 
hurters. 



23J| HA^^Ji-Ji>OK OJP AHTIJUfcKUY. — APPKXD.'X, KO. 2. 



To dimount Oie Howitzer. 
122. The instructor commands : 

Dismount thk Howitzer. 

Kos. 3 and 4 remove the cap-squares and lay a block and 
a half-block across ths skids tmichiii.ir thu head of the 
cheeks. iiisjrts iiis h.aiulspik in tlie bore, chocks it, 

and assisted by Nos. 1 atul .) raises the muzzle hisch enough 
for No. 4 to place a half-roller on top of the blocks. The 
chass is rested on this half-roller and chocked on each side. 
No. 6 now crosses his handspike under the knob of the 
cascable, No. 5 taking hold of th3 oth3r end. Nos. 1 and 
2 bsar down on the hand.spike in the bora. Nos. 5 and 6 
lift oil that at the cascable. The gunner and Nos. 3 and 
4 back the carriage until the front rollers rest on the rear 
ends of the skids and the trail is on the gronnd. Nos. 3 
and 4 then place a block and a half-block across the skids 
under the breech. - 

Nos. 5 and ti bearing down on their hand-spikes at the 
caso-ible and No.s. I and 2 lifting on theirs, raise the muz- 
zle, and Nos. 3 an 1 4 remove th? half-block front un ler 
th" h ilf-roller. Tiie muzde is in lik^m. inner lowered and 
th ' half-block removed by N )s. ;J an 1 4 from un In- the 
breech. The muzzle i.s again raised and Nos. -i and 4 re- 
move the block from under the half-roller and place the 
half-roller under the trunnions. TliJ muzzle is borne 
down and Nos. 3 and 4 remove the block from under the 
breech and replace it by a half-block. The piece may 
nt>vv be slewed in any dir-ction, rolled upon blocks, or 
[ilaeei in any reipiired position. 
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To imunt the Howi'zer when on tlie skids and resting on 
the half-blo k and half-ro'ler. 

123. The instructor commands : 

MouxT THE Howitzer. 

No. 2 inserts his handspike in the bore, and assisted by 
No. 1, prepares to bear down on the muzzle. No. 8 
crosses his handspike under the knob of the cascable and, 
assisted by No. 5, prepares to lift at the breech. At the 
command Heave, they lower the muzzle, and Noa. 
3 and 4 replace ths half-block under the breech by a block. 
At the command Ease away, the breech is lowered on 
the block and cliocked. The muzzle is next raised by the 
same Nos. at the handspikes, and Nos. 3 and 4 insert a 
half -block under the half-roller, so that the front scaffold 
thus formed is 3 or 4 inches in front of the junction of the 
chase and reiuforc?,. The muzzle is now lowered and a 
half-blj)ck placed by Nos. 3 and 4 on top of the block un- 
der the breech. 

The muzzle is next raised and a block placed by Nos. 
3 and 4 under the half-block, thus fonniug under the 
chase a scaffold consistinsj of a half-roller, a half -block 
and a block. Nos. 3 and 4 now remove the cap squares, 
and the gunner, assisted by these Nos., places the front of 
the carriage on the skids as near the gnu as convenient, 
the trail resting on the ground. Nos. 1 and 2 bear down 
on the handspike in the bore, and Nos. 5 and 6 lift at that 
under the knob of the cascable. Nos. 3 and 4 remove the 
rear scaifold and, with the gunner, run up the carriage 
until the trunnion-beds are under the trunnions. Nos. 
1 and 3 raise or their handspikes. Nos. 3 and 4 
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semore the front scaffold, and the trunnions are low* 
ered into their beds. Nos. 2 and 6 lay down theii 
handspikes, and Nos. 3 and 4 put on the cap-squares. All 
then run the carriage forward until the front rollers touch 
the counter-hurters 

To mount the Can-iage upon its Chamiis. 

124. The instructor commands : 

Mount the Carriage upon tse Chassis. 

No. 2 inserts his handspike in the bore and, assisted by 
Nos. 1 and 5, (the gunner bearing down on the rollier- 
handspike), raises the front of the carriage. Nos. 3, 4 
and 6 at thesiinie time push the carriage forward until the 
front rollers pasa over the counter-hui'ters, and the guide 
of the front transom enters into the guide-space. No. 2 
now lays down his handspike. The gunner again bears 
down on the roller-handspike, and all push the Carriage 
forward ; No. 6 with a handspike at the trail assistijig to 
pass it over the counter-hurters, and guiding the flange of 
the roller into the guide space. 

No. 6 then cro.sse^ his handspike under the knob of the 
cascable and, a.ssisted by No. 5, presses against the base 
of the breech. Nos. 3 and 4 seize the trail handles, and 
Nos. 1 and 2 the manoeuvring rings. The gunner bears 
down on the roller-handspike. All act together and run 
the piece up the chassis into battery. 

Nos. 1 , 2, 5 and 6 now apply themselves to a hand- 
spike crossed under the rear end of the chassis, which they 
raise and hold up while the gunner, assisted by Nos. 3 a:.u 



BEBVIN0 AXD WOBKIKO HEAVY ABTlLLEfty, 209 



4, replace the fork and nuts. The piece is then run frdim 
battery, and the gunner, assisted by Nos. 1 and 2, put iu 
^e pintle. 

Note. — In replacing the fork after the howitzer and carriage have 
been mounted difficulty sometimes results from the uusteadiiiees 
of the chanslB as held up by Nos. 1, 2, 6, and C. This can be re- 
medied by supporting the chassis on a platform cou»iHting of a block 
placed ou end on another block laid down flat niwn the platform. 
Sometimes the height of this plsitform has to be increased by a 
half-block placed on top of the block which is on end. Should the 
fork be sprung it may become ueceesary to secure the brace with 
its nut belure the branches ax-e placed ou their bolts. 



PART nr. 

MECHANICAL AI.VNCEUVHPIS WITH 10-INCH 
SIEGE MORTAR. 

In the mechanical manoeuvres herein t>r<»»ei il>ed, ilie 
general dii-ections laid down in Part IL, will be conii>Jied 
with so far as applicable. This is essential for the ]ireven- 
tion of confusion and accidents, since directions to partic- 
ular numbers are in most of these methods omitted. 

The Mortar lying on the ground, »r on its platfurm, to 
stand U on one of its trunnions. 

125. Implements required : 

One trace-rope. 

The rope is passed around one of the trunnions from 
underneath and over tJie inortar, and manned by all the 
cannoneers except the gunner, who [lasses the handle of 
the elevating bar through the clevis-lug and steadies the 
piece as it is pulled over on its trunnion by the trace 
rope. 

TAe Mtrtar resting on one cf its trunnions, to stand it 
on iis muzzle on the ground, or on ilspiatform, 

12 J. Implemsnts required : 
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One trace-rope. 

The gunner passes the middle of tlie trace-rope under 
the mortar in front of the truuiiioii, carries the two ends 
back, cix>»ise8 them over the breech and passes theiu to 
the front, one on each side of the upper trunnion. lie 
then puts the handle of the elevating-bar through the 
clevis-lug to steady the mortar which is hauled on its 
muzzle by the rest of the detachment at the trace-rope. 

The Mortar being on its muzzle, to due it in either 
djreetitm 

127. No. 5 and 6 cmbar against the trunnions in opposite 
dirsctious to turn the mortar about the axis of the bore, or 
on the same side of the trunnions to shift its positioo. 

To dismount the Mortar. 

128. The bed is on the ptatfbrm or ground. 

Implements required : 

One wrench. One long handspike. One trace-rope. 

The instructor commands : 

Dismount thk mortar. 

The giinner, assisted by No. 4, gives the mortar an ele- 
vation of twenty-one degrees, throws the bight of the trace 
rope over the pipe and drawing the ends through the loop 
passes thein to the rear to Nos. 7, 8, 9 and 10, who haul 
on tbein vvith sufficient force, when the bed has been 
r.ii.sed, to keep it from falling to the front. JSTo. 6 passes 



852 HAXp-BOAK OF ARTILLERY.— APPeafWX J XO. ii. 



his hands ike under the rear notches and over the rope, 
No. 5 seizing the butfc end and the caiinousers man the 
handspike in the following order trora right to left : Nos. 
5, 3, 1, 2, 4, 6, all facing' to tlie front. The instructor 
commands Heave, the aumbevs at the handspike raise on it 
until the muzzle of tlie mortar rests upon the platform or 
ground. The cap squares are removed by Nos. 3 and i, 
assisted by Nos. 1 and "2, and placed one yard in rear of 
their posts, the nuts on the cap squares. All the cannon- 
eers, except Nos. 5 and (iat thi handspike, man the rope. 
The instructor commands LowKK the: BED, Heave. The 
cannoneers haul upon the rope and the four nearest the 
mortar leave it in succession and apply themselves to the 
handspikes as the wein^ht comes upon it, to prevent an}' 
luinecessary shock. The cap squares are replaced by Nos. 
3 and 4. No. 6 removes his handspike, tne guuuer re- 
moves the trace-rope. 

To mount the Mortar. 

129. The mortar is standing: upon its muzzle. The bed 
sixteen inches from it on the side opposite the vent. 

The instructor commands. Mo uxr thk moutab, IIeavk. 
The cap squares are removed by Nos. 3 and 4 and placed 
in roar of their posts. The cannoneers apply theni.selve« to 
the roi>e and liandspike as described in dismountinff. 
WTien the weight of the bed is fairly supported by tlie 
rope, Nos. 3 and 4 take their own handspikes, embai 
against the manoeuvring bolts and move the bed as may be 
necessary until the truiniioiis are in their beds. Assisted 
by Nos. 1 and 2 they then put on the cap squares. The 
instructor commands, Lowe u the mobtau, Heavk. Nos. 
3 and 4 facing to the rear, embar under the cap sqaores, 
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and subseciuently under the face of the mortar, the other 
cannoueers a])pfy tiietnselves at the rope and handspike, 
and the mortar is lowered as is prescribed for lowering the 
bed. 

To mount the Mortar upon the Mortar~Wagon, 

[Remark. J— The wagon here referred to is the old pattern 
altered to adapt it to the new bed which is about twelve inches 
longer than the old bed. By lengthening the wagon body, the 
windlass is thrown twelve inches further from the axis. Hurters 
are placed on the rear cros.s-bar [ilate against which the bed abuts 
when the niuilar is in the most couvehicnt. position for limbering 
up. The bridle bolts on the stock are also counter-sunk. 

180. Implements required. 

TvjQ long rollers. Six wheel chocks. 

Four roller chocks. One trace rope. 

The mortar is on its bed, the bed on the platform or on 
the ground. The trail of the mortar wagon, its stakes and 
bolster removed, is about two yards from the rear transom 
and pei'pendicular thereto. 

To run up the wagon and place the rollers. 

The mortar bed is raised nearly vertical, as in dis- 
mounting the mortar from its bed, Nos. 1, 2, 3, 4, 5, and 
6 applying themselves to the handspike of No. 6 ; as soon 
as the mortar is raised, Nos. 7 and 8 embar under the 
stock to guide it under the bed midway between and 
parallel to the cheeks, Nos. 9 and 10 working at the 
wheels. The stock is run under the bed as far as practi- 
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cable and the long roller placed on it by the gunner in 
such a position that when the bed is lowered the point of 
contact with the roller shall be twenty inches from the toes 
of the shoes. Nos. 3 and 4 chock the wheels front and 
rear, and No. 4 stands ready to engage the second roller 
under the bed. No. 4, assisted by No. 3, shifts the long rol- 
lers iu mounting and dismounting the mortar. 

To rig the Windlass. 

The windlass is ris:ged and manned for the old pattern 
mortar wagon in the following manner, viz. : Nos. 1 and 
2 go to the rear of the wagon and attach the middle of the 
rope to the windlass, they are assi-sted by Nos. 7,8,9 and 1 0. 
The gunner attaches the rope to the rear manoeuvring-bolts. 
Nos. 5 and 8 embar under the front manoeuvring-bolts. 

Nos. 1, 2, 7 and 8 heave upon the windlass, and Nos. 9 
and 10 press against the rope with the handspikes of Nos. 
l and 2 to prevent its tiyns spreading too much on the 
rolltT, Nos. i) and 6 urge tlie mortar up until it is ascend- 
ing the stock ; they then place the butt ends of their hand- 
spikes ujx>n the stock, bevelled sides down just below the 
lower roller, and follow up the movement. Nos. 3 and 4, 
aided by Nos. 5 and 6 with their handspikes, shift the 
rollers, and chock them whenever necessary. When the 
rear end of the cheeks have arrived on the body of the 
wagon, the lower roller, on becoming disengaged, is taken 
away by No. 4, and the mortar is drawn up on the rollei', 
initil the rear ends of the cheeks touch the rear cross plate; 
Nos. 9 audio lolding their handspikes under the rear 
mancenvrinff bolts in order to ease the bed when it cants to 
the I'ear. Nos. 1 and 2 chock tlie windlass by allowing 
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tha handspike ia the upper portion to rest against the 
mortar. To rig the windlass with the pawl and rat- 
chet attachment, the middle of the trace-rope is attached 
to the i-ear manoeuvring bolts, or to the pipe, and the ends 
carried to the windlass roller, where two or three turns 
are taken around and the slack carried to the rear. Nos. 7 
Mid 8 haul in and lower away the slack. 

As soon as the mortar is in motion the second long rol- 
ler is engaged nnder the shoe by No. 4, twejity inches 
from the lower roller, measuring from axis to axis. The 
lower ndler wiil then disengage just as the mortar is 
bahinced on the upper roller. ISTos. 5 and 6 steady the 
piece with their haiuis{>ikes. 

As soon as the lower roller is disengaged it is taken 
out by Nos. 3 and 4 who again engage it twenty inches 
above the other roller. The mortar is drawn bacjk on the 
last roller placed, until the heels of tlie slioes abut against 
the hurters on the rear cross-bar plate. The roller is now 
chocked front and rear by Nos. 3 and 4. 

To limber up. 

Nos. 7^ 8, 9, and 10 bring up the limiier. Nos. 1 and 2 
remain at the windlass handspikes, and by bearing down 
l>revpnt the mortar from sliding on the roller. No. 6 cros- 
ses his handspike under the stock in front of the lunette, 
and is assisted to lift by Nos. 3, 4, 5, 7 and 8. Nos. 1 and 
2 bear down on the windlass hands] ikes, dijninishiug their 
efforts as the stock is raised. The stock is raised until the 
gunner and Nos. 9 and 10, by raising the pole of the lim- 
ber, can engage the pintle under the trail, and use the pole 
as a lever to hold up the stock until the liandspike can ht 
shifted six inches behind the manoeuvring staple. Kos. " 
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and 4 leave the haudspike and lay hold of the limber 
wheels, and guide the pintle into the liuiette. When th« 
handspike is shifted, Nos. 5 and t> lilt at the ends, J^os. 
7 and 8 next to the stock facing to the rear. 

In raising the stock, in hnibeiing and unlimbering, 
great care must be taken not to raise it so high as to en- 
danger the overturning of the mortar wagon to the rear. 

To stow the mortar. 

No. 4 removes the front roller chock and satisfies him- 
self that the rear roller chock is in place. Nos. 5 and 6 
embar over the side rails and under the shoe, near the rear 
notches, to cant the bed to the front. Nos. 1, 2, 7, and 8 
ease away gently and permit tlie bed to move forward on 
the roller until the front notclies are over the front cross 
bai'-plate. Jf the bed does not move far enough for- 
Mard on the roller aft^r canting, Nos. 5 and 6 embar over 
the side rails, and under the front notches, and pinch the 
bed forward to its place. The roller is then removed from 
the rear and the bed lowered on to the wagon by repealed 
purchases, the disengaged roller chocks, and handspikes 
being placed by the gunner as f ulcrunis on the j^ear of the 
wagon. If the mortar is to travel, the bed is firmly chocked, 
and the implements are stowed on the wagon and well 
laslied to their places. 

To dismount the mortar from, the voagon. 

131. The bed is rai.sed by repeated purchases until the 
long rtiller can be placed so far under from the rear t at the 
|>oints of contact shall be two feet from tlie toes of tlte 
»■ oes. 



8ERVIKG AKD WORKIKC HEAVY ABTILIEBT. 307 



To rig the windlass. 

The windlass is manned and rigged as in mounting the 
mortar, except that with the old pattern mortar wagon 
the rope is wound up on the windlass before the ends are 
iii ide fast to the raanoeuvriiig bolts. The mortar is then 
drawn back against the hurters, Nos. 5 and 6 embarriug 
under the shoes and over the side rails to ease the bed 
when it cants to the rear. Nos. 3 and i chock the roller 
front and rear. 

To unlimbeu 

The handspike of No. 6 is passed under the stock and 
maimed as in limbering np. The stock is carefully raised, 
Nos. 1 and 2 assisting by bearing down on the windlass- 
handspikes, until Nos. 9, 10 and the gunner can clear the 
pintle from the lunette and remove the limber. The stock 
is then gently lowered to the ground. 

The mortar is then eas3d down the stock by the wind- 
lass. The second long roller is engaged under the front 
of the bed, as soon as the mortar cants to the front, so 
that the distance between the rollers, measuring from axis 
to axis, shall be twenty inches ; the rollers are shifted in 
this manner by Nos. 3 and 4 until the bed rests on the 
ground. Nos. 5 and 6 with their handspikes steady the 
mortar while being easedidown the stock. Nos. 3 and 4 
imchock the wheels, and the wagon is run back by Nos. 5 
and 6 at the stock, and Nos. 7, 8, 9 and 10 at the wheels. 
The i-ope is removed by Nos. 1, 2 and the gunner. The 
long ro.ler is removed as it was placed under the bed.. 

R ^WARXi.— Witli tlia oM pittoni mortar wagon it is impracti- 
cable to draw the mortar far euough to the rear to limber up in the 
usual way. 

21 
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The only safe plan h to raise the stock by successive cross-liftii, 
ftnd blocking the stock np by scaffolding Inst behind the manoeav. 
ring staple. One of two whole blocks, bearing a third block on 
end will bring the stock to about the proper height, thirty-six 
inches. To prevent the mortar bed from slipping on the roller, a 
handspike should be placed between the windlass roller and rear 
cross-bar plate, abutting against the corner of one of the cheeks. 

If tl»ere are no rear manoeuvring bolts on the bed, the traoB 
roi)e may be made fast by timber bitches around the transom and 
over the cornets of the cheeks. 

To mount (or dismount') a Sea-coast Mortar. 

132. The sea-coast mortars are best mounted and dis- 
mouuted by gins. The block is booked into a clevis at- 



upper step or transom ol the bed and level the mortar be- 
fore hoisting the mortar. 

In the absence of a gin, the mortars may be dismounted 

by hydraulic jacks and blocks. The steps, diagonal braces, 
and transoms, excepting the pipe, are removed and the 
muzzle depressed about two degrees, the breech resting on 
a scaffolding and chocked on each side. The jack is 
p'aced under the muzzle, and the mortar is raised until ite 
weight is ofE the trunnion beds. A scaffolding under the 
muzzle sustains the mortar in this position, until the 
cheeks are taken apart and the bed removed. 

The mortar may be mounted oy raising it on blocks at 
the proper height, the jacks being applied under the trun- 
nions, and then assembling the cheeks under the mortar. 



133. The 13-inch mortar, without its bed may be 
transported by using two sling-carts in the following man- 



taclied to the clevis-lug. It i 




to remove the 



Transporting the Mortar. 
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ner: Remove the pole of the rear sling-caxt and place 
heavy skids on the bolsters of the carts, lashing the forks 
of tlie rear cart to the skids. Raise the mortar then by 
means of jacks or blocks and suspend it by chains to the 

middle of the skids. The sling-carts may be used also 
without removiusj the pole, by placing the sling-ca;t8 over 
the mortar with tlie poles in opposite directions, and 
placing the skids on the bolstei's as above directed. The 
di.^niounted mortar may be rolled on skids by means of 
jdnchbars or by parbuckling. The mortar on its bed may 
be placed upon the new fourwheeled truck for transporta- 
tion. 

To place the IZ-inch Mortar and led on rollers. 

134. The following implements are necessary ; 

4 Rollers. 4 Whole blocks. 

4 Half blocks. 2 Quarter blocks. 

4 Roller chocks. 

Embar over a block and under the rear notches per- 

Eendicular to the cheeks, and raise the rear of the mortar 
ed until a quarter block can be inserted under each shoe. 
These quarter blocks are ■worked* to the front by successive 
purchases until half blocks can be inserted in place of the 
quarter b ocks. The half blocks are worked to the front 
as before until a roller can be inserted under the shoes. 
When the first roller has been worked nearly under the ec- 
centric axle — near the centre of gravity — embar under the 
front notches, chock the roller in front, and cant the mor- 
tar bed to the rear, catching it on the rollers. 



310 nASD-BOOK OF ARTtttERT.—APPEXDIX, XO. S. 



PART V. 

ON MOVING AND MOUNTING HEAVY GUNS. 

135. Implements necessary for moving heavy guns and 
for mounting and dismounting them, viz. : One hydraulic 
jack of thirty tons caj acity (two would be better, or one 
jack and a heavy garrison gin) ; a crab (which is a sub- 
stantial windlass or capstan mounted on a framework of 
timber, having a broad heavy base, and with means for 
mchor'nq it when necessary, the windlass or capstan being; 
worked by a pinion with a bar and cranks operating on a 
large cog-wheel mounted on the axis of the windlass or 
capstan); four skids 13 in. by 15 in. and 17 ft. long (yellow 
pine or oak) ; eight rollers 6 it. long by 7 in. diameter, of 
hard wood, with ii on thimbles on each end, and four holes 
at right angles (1^ in. diameter) for end of handspike or 
pinch-bar ; six heavy iron pinch-bais, 7 ft. long by 1^ in. 
diameter ; thirty-six blocks, 12 in. by 12 in. and 3 ft. 10 
in. long ; thirty-six hali blocks 6 in. by 12 in. and 3ft. 10 
in. long ; ten blocks 2 in. by 12 in. and 3 ft. 10 in. long ; 
six blocks 1 in. by 12 in. and 3 ft. 10 in. long ; eight blocks 
4 in. by 12 in. and'^ ft. 10 in. long ; two blocks 8 in. by 
12 in. and 5 ft. 2 in. long ; two blocks 12 in. by 12 in. 
and 5 ft. 2 in. long ; four blocks 12 in. by 12 in. and 8 ft. 
long ; six shifting planks (oak) 12 ft. long and 3 in. thick ; 
a cradle made of heavy timber with holsters of such height 
as to make the breech and muzzle of the gun on about the 
same level; four iron pulley-blocks, with one, two. threct' 
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and four sheaves (sizT of blocks for gin); tUrae hundred 
feet of Gjjf ill. ro,ie (th? fall of gin can hs used if long 
pnou,a:lO ; six large wooden handspikes ; twelve roUer- 
cliocks, and twelve gun-chocks. 

The dimensions of blocks here given are the most con- 
venient for the purpose, but smaller and larger blocks 
may be used, when these are not available. 

To move Ueaoy guns. 

i:]f3. To move a heavy gun a short distance, raise it 
on skids so that the trunnions will not touch the ground, 
roll it over by pinch-bars, chocking the breech and cuttinci 
the muzzle when necessary. A collar on the muzzle of 
same, diam^t jr a« breech of gun will be found very con- 
venient. For longer distances, and through narrow pas- 
sages, mount it on the cradle, with rollers and shifting 
]>lank underneath, and if the ground hi level it can be 
moved along with pinch-bavs or handspikes; if up a ramp, 
rig the fall and blocks to the cradle, the crab, and to some 
fixed or well secured object on top of the ramp, and 
then work it up with the crab, changing the shifting plank 
and rollers as required. 

TO MOUNT A 15-INCH GUN. 

137. The gun is supposed to be in its cradle, the 
cradle being blocked up to a level with the skidding, one 
end of which rests on the chassis rails. Each skid is sup- 
ported near the rail by a crib or scaffold of h-iavy blocks*, 
piled one on to[> of the other, two or three in a layer, and 
bro«,-^ht to a level with the rail. To move the gun froiu 
the cradle on to the skidding, the gun must be raised by 
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hydraulic jacks or the gin, and the skids run underneath. 
Then with otiier skids overlapping the first and resting on 
the chassis rails, tlie gun by pinching and rolling is brought 
under its position when mounted on the carriage. The gin 
or hydi-aulic jacks are now applied to tlij muzzle and 
breech. The crilis or scaffolds to .support the muzzle and 
breech are now placed res; ectively 3 feet from the muzzla 
and at the greater swel! of the breech. In raising the gun 
by the gin or jacks, the breech is first raised full 6 inches, 
a man standing on each side with a chock to prevent roll- 
ing- Care must be taken to set the gin or jack vertically 
over or under the breech, and, when lowering, to ease up 
gradually, without jerking. The muzzle can now be 
raised full V2 inches, and blocked and chocked in that 
position. The skidding is now removed. The breech is now 
raised an additional 6 inches, always having men on either 
side ready tu chock, and the gun is followed up with blocks 
so thvt it c.mnot fall in case of accident. The blocks iis'^d 
come from the crilw thitt are no longer required for the 
.support of the skidding. Tlie oparatiou of alternately 
blocking at breech and muzzle is continu-^d until the gun 
is above the h ight of the trunnion-l>!'d^, the axis of the 
trunnions b 'ing horizcntal. Th » top carriage- is now placed 
(■n th:! chassis and assembled with the ti niiuiou-beds under 
the trunnions. The gun is then lowered into th ; trunnion- 
beds, and the bkxjks and gin or pumps removed. Another 
plan, when the top carriage has not been taken apart, is 
as follows : Place the cha-ssis on the platform and mount 
the top can'iage on the chassis with th<? gin, and then run 
the top can'iage as far forward as possible. Bring the gun 
until it is parallel to a convenient position of chassis, an I 
roll the gun over the chassis, having the breech projoctiu':; 
beyond the rear end of :he chassis; then raise it by blojk- 
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ing under the breech bejotid the rails, and under the 
muzzle by blocking outside the rails with a skidding laid 
across tht-m, until the muzzle is high enough for tlie top 
ciiriiage to be niovfd back under the truiuuous; the ^nuzzle 
(X irdxfd Oij llie t/in uml the hreerh [>>/ the hi/draulic Jack. Run 
the toj) carriage back under the trunnions, and lower the 
gun into the trunnion beds, removing scaffolding. 

In building scaffolding of blocks put the thickest at the 
bottom, and as we gain in height in raising the gun, re- 
place thin blocks by thicker ones. 

Laidley's Gun-lift. 

138. Tlie gun-lift recently devised by Col. Laidley of the 
Ordinmce Corps, is a most complete and rapid means for 
moving and dismounting heavy guns. 

In it, the hydraulic jack is placed upon a stand over 
the gun, whereby the building-up of the crib-work of 
blocks, which serves as a base for the jack to stand on, is 
dispensed with and the position of the Jack has not to be 
changed during the operation of raising t)r lowering a 
gun. The oi'dinary cari)enter's horse or trestle is taken as 
the basis of the hoist in;/ apjiaratus. The cap of the trestle, 
having to sustain the weight of the gun suspended at a 
distance of more than two feet from the points of support, 
is a large strong and heavy piece of timber, and the legs of 
the trestle, which are made of 6 in. by (5 in. scantling, have to 
be strongly braced. The l)olster, a strong piece of oak ou 
top of the cap of the trestle, has two mortices cut in it, one 
lor a hoisting bar to pa.s-.f t?irou(/h, and the other for the 
fulcrum-post to rest in. The fulcvuni-post has a recess cut 
on the top to receive the end of a lever and keep it in 
place. The lever has a mortice through wJiich the hoisting 
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bar. already mentioned, passes, the latter is perforated 
with a series of holes through whieli a pin passes by which 
tlie end of the lever, under which the hydraulic jack works, 
can be fastened to the hoistii^p bar. The hoisting bar has 
a hook on its lower end to which the weight to be raised 
is fastened by means of a sling. 

To ntUe a tceight. 

139. Pass a sling arfmnd the weiprht bringing the ends 
over the hook of the hoisting bar, taking in all tlie slack. 
Bring tlie end of the lever down oa the head of the lack 
and put in the pin over it. Commence puinpiug. ar-d 
raise the weight the ftill lift of the jack ; insert a pin in 
the hole of the hoistincj bar, just above the bolster, to sup- 
jKirt the weight ; take the other pin out and run down the 
iiead of the jack, as far as it will go ; bring the lever down 
as at first, and continue tlie operatiouas already described. 

To mount a lo-inch gun on its carriage. 

140. Two trestles are used, one for the breech and an- 
other for the muzzle. The gun is laid on the platform, 
the muzzle to the front, the vent uppermost, the muzzle 
about two feet in rear of whei-e the end of the chassis will 
come, so that when the gun is raised vertically the chassis 
can be t laced on its pintle and directly under the gun. 
Raisi the gun to its full height as already described for 
raising a weight, run the chassis between the legs of the 
trestles under the gun and place it on tlie pintle ; place 
the top-can'iage on the chassis bringing the trunnion-rbeds 
under the trunnions and lower the gun into its place. 
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141. If the gun and cairiaqje be both on the platform, 
or if the peculiar |x>sition of tlie platform be such as to 
render tlie foregoing method impracticable, the followhig 
iilaii may be executed : 

Place the gun in such a position that the axis of the 
liore shall be parallel to the cputral line of the ciiassis w hen 
thi' latter is in place. Move the cbaKsis parallel and close 
to the gun, the toi>carriage run w^ll to the front. Put 
up the trestles over the gun and cliassis, both bnUxg 
between the legs of the trestles ; hoist the gun, and by 
in \ius of the jacks raise and slide the chassis under the 
f«n and over the pintle ; run back the top-cajTiage until 
it lie trunnion-beds are under the trunnions, and lovrer the 
j^iin into its place. 

\4J. It is possible with t\te gun-lift for four men to 
iiiuuiit a 15-inch gun. A 15-in. gun has been raised from 
til;' grftiuid and placed on its carriage in fifty four minutes, 
lind dismounted from its carriage and laid on the ground 
in toi-ty four minutes. The aj paratus can be put up bj 
uv iueu and a director in twenty six minutes. 
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PARTTI. 

THE GIN. 

143. There are three kinds of gins used in service, 
the Field and Siege, the Garrison, aad the Casemate. 



THE FIELD AND SIEGE GIN. 

144. When the gin is put tog-ether and raiseti, that 
part included between the legs and jjry-pole is called the 
inside; the outside being the part without the legs; the 
'right corresponding to the right hand of a man standing 

Ht the middle and outside of the windlass, facing towards 
it; the left coiTesponding to his left hand. 

145. The detacliment is composed of the same number 
of men as prescribed in par. 84. It having been nmrch ^d 
to the gin, the instructor teaches the jnan its nomencla- 
ture, and explains the names and uses of the imijlements. 

146. The ofld numbei s are placed on the right, and 
the even numbers on the left side of the gin. 

147. The gunner, or chief of section, carries the head 
of the gin (when put together); passes tlie fall around the 
pulliesat the head of the gin; secui'es the loose end of the 
fall to the sling; hooks the single block to it; and super- 
intends the tying of all knots. 

No. 1 works the right handspikd, and assists in p.v)3- 
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ing the fall over the pulHes, in slinging the piece and 
moving the carriage. 

No. 2 works the left handspike, and assists in passing 
the fall over the pulliea, in slinging the piece, and in mov- 
ing the carriage. 

No. 3 jiuts the braces in the mortices of the right leg, 
(works th-i inside handspike on the right, wneri there is 
no pawl and ratoh 't); keys and unkeys tha right cap- 
squares, and assists in moving the carriage. 

N(\, 4 puts tlie l)vacos in the mortices of the left leg, 
(works tiie inai le handspike on the left wh-^n there is no 
pawl and ratch:!t) ; keys and unkeys the left cap^square, 
and assists in moving the carriage. 

No. 5 carries th? top of the right leg. (]>lac3sthe hand- 
spikes of Nos. 1 and in the mortices when th -r j is no 
pawd and ratchet); and assists in (ilacing tUe sheaves, and 
in moving the carriage, 

Xo. *) c.irries tlie top of the left leg; (places the hand- 
spikes of Nos. 2 and 4 in the mortices, wh'^n th3r3 is no 
})awl and ratchet); and assists in placing the shaaves, and 
in moving the carriaq:es. 

Nos. 7 and 8 work the running en 1 of the fall around 
the windlass; hold on or ease off; and assist in carrying 
shefjves and handspikes, in moviiig the carriages, etc. 

Nos. 9 and 10 assist in carrying implements, in moving 
the carriage, etc. 

Mechanicai, Maxoeitvres with the Field and 
Siege Gin. 

148. The implements necessary are : 

5 HandspU-e!i ; (with pawl and ratchet, 2 can he 
dispensed with, and 2 of the three remaining must be 
windlass-handspikes.) 
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1 Fall. 

1 Slhiff. 

1 Lashing-lme. 

1 Hammer-wrench. 

3 Shoes, pieces of plaiik, with a small hole in each to 
feceire the points of the gin. 

To put the gin together. 

149. The difEerent parts of the gin having been 
branght to the place designated, the instructorcommands : 

Put the Gin together. 

Nos. 1 and 2 bi ing up the windlass. Nos. 'd and 5 
bring the right leg, and lay it with its outside undertieuth, 
in its proper {position with refemice to the windlass. Nos. 
4 and 6 bring up the left leg, and place it in a con-espond- 
ing position. Kos. 7 and 8 bring the sheaves, l)olts, and 
fall, and place them near the head of the gin. Nos. 9 
and 10 bring up the braces and pry-pole, and assist 
Kos. 3 and 4 in putting the braces into the niortices of the 
left leg, and then into those of the right. Nos. 1 and 2 

}>ut in the windlass. Nos. 5 and 6 bring the tops of the 
egs together and bolt them, when they put in the sheaves 
and pry-pole. The gnnner pins the braces. 

To reeve the fall. 

150. The gin being put together, and still lying oo 
the ground, the instructor commands : 

Kkeve the Fall. 
Nos. 5 and 6 raise the pry-pole until it clears the inil- 
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Hps. Tlie piinner, receiving from Nos. 1 and 2 one end 

of the fall, passes it through the left sheave from below, 
aiul liaiids it back to them. They pass it through the 
fiheave of th^i single pulley (hooked, for convenience, on 
the middle brace), and return it to the gunner, who 
passes it through the right sheave from below, and gives 
it to No. 1, by whom it is secured by wrapping it around 
the middle brace. 

151. If the gin has been raised, the instructor gives 
the same command, when the gunner, mounting upon the 
upper brace, receives from Nos. 1 and 2 one end of the fall, 
which he passes over the left sheave from without to 
\^ithiu. 

The fall is then reeved in the manner prescribed. 
To carry tke gin token put together. 

152. The gin is lying upon the ground, its outside 
downwards. 

153. The instructor commands : 

Carky the Gin. 

At this command, the gunner applies himself at the 
liead. Nos. 5 and 6 apply themselves at the ends of 
the upper braces. Nos. 3 and 4 apply themselves at the 
ends of the middle braces. Nos. 1 and 2 apply themselves 
at the ends of the lower braces. 

154. The instructor, having indicated the direction, 
commands : 
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March. 

The men lift the gin together, and inarch off, keep- 
ing step. 

155. The handspikes, fall, and sling may be carried 
eithsr on the gin or by the remaining men. 

To raise the Gin. 

156. The instructor commands : 

1. Raisk the Gin. 2. Heave. 

At the Ist command, the gunner applies himself at the 
head of the gin. Nos. 1, 2, 3 and 4 apply themselves near 
the upper brace. Nos. 5 and 6 each place a foot against 
the lower ends of the legs to steady them. 

157. At the command, Heave, the gin is raised. Nos. 
5 and G take hold of the pi-y-pole as soon as there is no 
longer any danger of the legs slipping,aiid by pulling down 
upon it assist in raising the gin. 

To move the gin when raised. 

158. The instmetpr, wishing to move the gin a short 
distance, commands : 

Move the Gix. 

Nos. 1 and 2 place each a handspike under the wind- 
la'i^from without, retainin r the small ends. Nos. 3 and 4 
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tioize the butt ends. Nos. 5 and 6 apply themselves at the- 
liandle of the pry- pole. 

MAncn. 

l')9. The gin is lifted with care, and placed in tiie 
lesired position. 

To lower the gin. 

16f). The gin is lowered in a similar manner to that 
prescribed for raising it. Nos. 5 and 6 raise the pry-jx)l3 
and assist in easing the gin to thd ground, the outside 
downwards. 

To mount a gun. 

It is immaterial npon which side of the piece the legs 
of the gill are placed, but for uniformity they are gener- 
ally placed on the right. 

Mm. The gin being placed with its pullies directly over 
the trmiiiions, and the foot of the pry-pole thirtaeu feet 
from the lower brace, the instructor commands : 

Mount thk pikcr. 

No. 1 pnts a handspike in the bore. No. 2 passes 
the eye or loop end of the sling around the knob of the 
jascable. No. I passes the other end under the hand- 
qdke in ths bora and hands it to No. 2, who draws it 
hrouijh the loop and fastens it either by a knot or with 
he lashiug-rope. The gunner hooks the single pulley 
,u th'< sling just iu rear of the trunnions, and fastens the 
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lcx)se end of the fall to the sling near the same place. Xos. 
1 and 2 then go to their places at tlie windlass. The fjiinncr 
applies hiriist'lf tti the handspike in the bore to steady 
the piece. Nos. 7 and 8 pass the runnincf end of the fall 
from the outside under the windlass, and take three turns 
with it from right to left around the left of the windlass, 
thev then step back three paces lioldingon by the running 
eud or slack, No. 7 being nearest the windlass. 

Heave. 

162. Nos. 1 and 2, or 3 and 4, according to the position 
of the windlass.place their handspikes in the upi>er mortices 
and bear down until the ends of their handspikes are near 
the ground, the other two handspikes being inserted in the 
then upper mortices. No. 1 gives the command Heave 
at which the first two handspikes are wit;hdrawn and 
tossed to the inside of the gin, the small ends resting on 
the lower brace and against the legs. Nos. 1, 2, 3, and 4 near 
down on the handspikes. Nos. 5 and 6 in the meantime 
put the disengaged handspikes in the npper mortices. 'J'he 
operation is thus continued until the piece is raised to the 
required height; No. 1 always giving the command 
HEAVE,and Nos. 5 and 6 placingthe disengaged handspikes 
ill the upper mortices. 

The foregoing directions apply to the old windlass ; in 
case of the one now veiy generally in use with pawl and 
ratchet, Nos. 5 and 6 will assist iJos. 1, 2, 3, and 4, at the 
handspikes if necessary. 

Secure the wi>*»lass. 

163. The men at the handspikes secure the windlass 
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allowing the handspike in the upper mortices to bear 
agAiiiHt the middle brace ajid legs. 

When there is a pawl and ratchet, this is not nece^ry. 

Run up the cakbiaoe. 

16i. All the men except Nos. 7 and 8, bring up the car- 
ria!?e as in par. 1(»3, until the trunnion beds are directly 
uiiJvir the trunnions. 

Slack off. 

1 G5. Nos. 7 and 8 slack off the fall slowly ; the gunner 
steadies the piece by maaiis of the handspike in tlie bore; 
and the piece is lowered into its proper position. Nos. 3 and 
4 put on the cap-squares, atid key them. 

Remark. 

166. If, fi'om any circumstance, it is not convenient 
to sling the piece in the manner prescribed, it may be 
slung with a short piece of rope passed around each trun- 
nion, and the ends fastened together on the top of the 
piece ; or, the trunnion-rings may be put on. 

Hook the pulley to this sling or to the trunnion-ringS ; 
bear down with one or two men on the handspike in the 
bore to balance the piece, and when it is raised sufficiently 
high run the carriage under it, and place a piece of hand- 
spike in the trunnion beds and a block on the stock (or on 
the rear transom in a casemate carriage) to receive the 
breech. Lower the gun, the trunnions directly over the, 
ti'unniou beds, until the lower surface of the gun bears on 
t\w piece of handspike. Remove the sling fi'om the truu- 
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nioDS, and run tlie carriage, with ths gim on it, bac't until 
the bead of the cheeks are in rear of a perpendicular let 
fall from the head of the gin. Pass the sliug arouii.I tha 
chase ; hook the pulley to it ; a i l \r ji k tin gin until tli9 
weight no longer bears on the piece of handspike in the 
trunnion beds : remove this piece, and lower the trunnio.is 
to their phices ; bear down on the mu^^le, and remove 
the block from under the breech. 

To dismount a gun, 

167. The gin is placed in the same position with ref- 
erence to t ie piece as pi-escribed for mounting it. 

168. The intructor commands : 

Dismount thb pikcb. 

The piece is slung, the cap-squares takan oflF, and the 
Tunuing end of tha fall passad around the windlass, iu 
the same maimer and by the same men as prescribed for 
mounting it. 

The commands Heave, Secure the Windlass, 

Run out thk cauriage, and Slack off, are then given 
and executed in the manner already prescribed. 

Remark. 

169. If the ground is not firm, pieces of plank prepare<l 
■for this purpose, must be placed under the legs an 1 the 
pry-pole before raising the piece. 
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To mount a Howitzer. 

To dismount a Howitzer. 

A howitzer is slung, mounted, and dismounted in the 
mauuer already prescribed for tlie gun. 

To sling a mortar mounted on its bed. 

170. The sling * is passed under the front notches, then 
crossed over the top of the mortar and passed undei' the rear 
notches. The single pulley is hooked to the sling where 

it crosses the top of the jnortar. The mortar is raised or 
lowered by the gin in the manner prescribed for the gun. 

To sling a mortar without its bed. 

171. The sling is passed ai-ound the trannions. 

To shift the fall. 

172. As the turns gain once the diameter of the fall at 
each revolution of the vrindlass, they will, when the 
weight has been raised a considerable height, come 
against the opposite leg ; the instructor then commands : 

Halt — shift the pall. 

The windlass is secured as in par. 163. Nos. 7 and 8 
liold on to the slack. The numbers at the handspikes on 
the side towards which the turns on the windlass have 
gained, overhaul a sufficient length of the end of the fall 
and make a double hitch with it around the leg below the 

I* Made of 4^ in. white rope, 24 feet long, with the ends spliml 
together. 

28 
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lower cross-bar, passing the end inside of the wiudlasH 
Slid braces to the chief of dftaclunent, who mounts on 
the windlass, and roak»»s with it a rolling hitch on the 
standing pait of the fall, near the up^)er braces, when he 
descencb. 

£a8e away. 

173. No. 7 slacks off until the veight bears on the 
end of the fall. 

Shift the fall. 

174. Nos. 7 and 8 ease the slack. The men at the 

handspikes shift the turns on the windlass to its opposite 
end. Nos. 7 and 8 tighten them and hold on. 

The men work at the windlass until the weight Iwai s 
pn the fall, when the windlass is secured. The chief of 
detachment unties the rolling hitch, and the manoeuvre 
is resumed. 

Jftismarks. 

175. Six m^n (including the chief of detachment) are 
Kiifficient for mounting or dismounting any siege piece by 
the siege-gin ; but for the purpose of instruction, this 
gin being more easily handled than the casemate and 
g-iUTison gins, the same number of men have been pre- 
scribed as are iieeessary for them. 

In this case Nos. 1, 2, 3, and 4 work the handspikes ; 
Ko. 5 holds on to the running end of the fall ; and tlie 
chief of detachment steadies the piece. 
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Garrison and CasemcUe Gins. 

176. The garrisoa and casemate gins diflFer from the 
siege gin in having two braces of iron instead of the three 
wooden crossbars or braces, and in having the pry-pole 
inserted between the legs, whic*» are kept together fcy the 
clevis bolt. The upi>er pulley (generally treble) is hook- 
ed to the clevis. 

177. The gin is put together on the gi'ound, and 
raised by moving up the legs and pry-pole towards each 
other. The pry-jwle has cleats nailed to it to enable a man 
to mount to the head of the gin to hook on the pulley and 
to reeve the fall. 

178. The gin is lowered by gradually drawing out 
the legs and pry-pole until the men can get near enough 
towards the head to support it ; it is then lowered upon 
the piece or on the ground, as the case may be. 

Ratchet windlaas. 

179. A ratchet windlass is now applied to gins, and 
the handspike is inserted in a box to which a pawl is 
attached. This pawl catches in the notches of the 
j-atchet when the handspike is borne down, and slides over 
them as it is raisid. Another pawl is hung fi-oni the 
legs which catches in the opposite notches of the ratchet, 
and prevents the windlass from turning backwards. 

As the handspikes are kept in such a position that the 
men can apply themselves with advantage, one man is 
enabled with this windlass to raise double the weight he 
could with one of the old pattern. 

Note. — In putting in the windlass, care must be taken to make 
the mtultets and pawl conespoud. 
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A. 

AtR! ReMstAiice of, 175. 

Ammunition: of siege train, 4i; for 
uioiuited batteries, 49; storage of, 
124; weight of fixed, 127-8; pre- 
paration of, 117-23. 

An'U/K; of greatest range, 74; of 
fall, 9S; of elevation for mortars, 
74; of elevation for stouo mor- 
tars, 715 — Natural angle of sight: 
detinition of, 12: of howitzers, 
36-7. 

AVIMAL POWEK. 191-2. 

Arc, elevating, 19. 

AHea of B olrole, 19.3. 

AttTlflClAL line of sight, 61. 

ARTitiLKRV: definition, 7; Kinds 
of, 7; Metals used in ooiistruction 
of, 7; liow rendered uiiservlcea- 
bI«,2(H;Sea«oa8t,41; how mount- 
ed, 41 ; Field, 46; Mounted and 
horse, «; advantage s of horse ar- 
tillery, 51; Carriages (see c<»r- 
rUiiien); method of embarlting 
and disembarking, 201-2-3; Pro- 
portion to other arms, 47; propor- 
tion of in siege train, 43; for 
mountain service, 46; How rend- 
ered unserviceable, 20-1. 

astkaoal and pillbts, 13. 

Attack op a post, 178-9. 



AVOIRDUPOIS WETG-HT, ISO. 

Axis of a pieces: deflmtlou of, 12. 
B. 

Bai,L8: Diameters and weight.s, 
126-7; computation of weight aiid 
diameter, 119; piling, 123-4; num- 
ber in a pile, 125; fire, 116; light, 
116;8molte,116;penetration of, 177. 

Barbette Cabbiaok: definition 
of, 157; description of, 157-9. 

BABREI4S: for gun-powder; marlc- 
ed. 109; piling, 110; transitortik- 
tlon of, lU; rolling, 103. 

Base— Line, 12; 

Base— Ring, 12. 

Battery; Definition of, 10; Field, 
48; Mounted and horBe,48: mount- 
ed battery for war, 49; of mouM- 
tain howitzers, 50. 

Battery Wagon, 16)5. 

Beds; "Weights and dimensloM of 
mortar beds, 39; Doacrlption of 
siege mortar beds, 161-2; of eea 
coast, 161. 

Board, pointing, 67. 

Bore: Delinltion of, 13. 

BoRMANx Fuze, 135-7. 

Brass Cajtson: external injury 
to, 24; causes of internal Injury, 
24; durability increased, 25, 
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BuEAcHiN-o: best position for bat- 
tery, 45; maimer of, 45; timo re- 
quired for, 45Hi. 

BitBADrH of river asc«rtainet}, 
196-7. 

Breecm,12; base of, 12— sight.con- 
struction of, Iti; Uow usoU, 61; 
pibt^es sappUed witb, IT. 

Bronze: compoiiitlonof, 7; qual- 
ities of, 7; why formerly profer- 
ed for field pieces R-9; oDjaotions 
tofor cannon, !); kinds ot bronze 
«aiuioii in u>e, 10. 

BUBXISO gBn-l>ovvder; Quickness 
of ascertained, 109. 

Bi^KSTiXG OPEN gates, 198. 

Bi'SHixoa ca:>uou,2;>; metal used 
for in case of bronze piec'e8,2:);ob- 
ject of, 20: wliat pieces are bnsb- 
ed, 20. 

C. 

Caissos: description of, 163-4; 
number with a field battery, 49 

Cakixo of powder prevented, 111. 

CAraiiKE: dellnitionof, 11; num- 
ber of in a piece asoertainbd, 11. 

■Canisters: for field service how 
made, U3; how piled, 121. 

Cannon: how Tuarked, 2'2-.'t; con- 
demned cannon how marked, 23; 
kinds of, 7; proof of, 23; exter- 
nal and internal injuries of brass 
cannon, 24— honeycombed, 25; 
cause of. 25; durability of'bronze 
c:inuon increased, 2.5; iron can- 
non, injuries of, 25; Service of, 
how judged, 25; preservation of, 
26. 

1JA-R<-A.SSE8, 11.5. 

r.AiiRtAOEs: classlflcation of . 149; 
movable. 14tW0 — tleld, 151-2— 
number in a field battery, 49 — 
limber, 152— weight of field car- 
riatesand limber, 15.3 — mo'.intain 
artillery, 133 — pratrle, 133-4— . 



siege gtm carrlajie. 151-5; weight 
of Biaae gun carriage and limbar, 
153— StiUionary, 15'.-T— barbette, 
167-»-:>— Centre pi itle caniage f o» 
13-iii. Mortar, Ifil-iJ— flank case- 
mate. hi'iS — caisson, 161 — Forjjo, 
lf>i> - Battery Wagon , 1&">— Mor tar 
wagon, 1G7— mortar beds, Kii-a 
— liaud cart, 167 — Hantl sling 
cart IfW— large n\Uig cart, 16 (. 

CAUTiuixiK II A(;s; where tilled, 111. 

Casciblk, 12~use of, 19. 

Cast Iko.v: composition of, S-^ 
qualities, 8 — wliy preferred to 
bronze for cannon, 9. 

CH.VMnRR. 13— what mortars have 
chambers 38— gomer, 3K— what 
howitzers Itave them, 33; furiti 
of, .^■5. 

Cuakoes: definition, 6»— for Held 
pieces, 09— for heavy guns as>d 
ho wi titers, 70— for mortars, 70— 
for tire balls, 6»— for hollow pro- 
jectiles, 12»-31— for ricochet fir- 
ing, 95. 

Chase. 13— ring, 13. 

Ch,V88I8: for barbette carriage 1.58- 
9— for flank casemate 16JJ— for 13 
in. sea coast mortar 161-2. 

Cheeks, 150. 

Chocks, 275. 

CoMPOsiTios for preserving Iron 
pieces, 200; application, 200-1; for 
axletres of carriages, 198. 

CoxDEMXRiycANMOx, how mark- 
ed, 2:^; shot and shell bpw mark- 
ed, 12:$. ^ 

Cqxtfnt: of conic frustum, 193-1; 
of spherical 83gment,l!)4;of gora- 
erchamber. 194; of a recta;igii- 
lar box, 191; of a barrel 194. 

Counter Ht-itTiiR.s, 159- 

CVUNDEB-MILL, 103. 

D. 

DATS Mabgh: of fleld artillery,iasi 
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DEFitAM?: definition of, 196. 

DKPTH OF PKNETBATJOS of balls, 
U7. 

r>«!scEJfT of falling bodies ; law of, 

2(H) 

Obtachment: formation of 205-6; 
mart-h to tlie battury, 207; telling 
o!f, 2.IT 8; to rest, S'la; to change 
posts, 209; to leave the battery, 
210. 

Deviation of pbojectiles, 
causes of, 62. 

Diamrter: of bore of Coehorn 
Mortar, 38— of cast Iron balls how 
found, 119— of shot, ghellB and 
case. 126; of rent, 14. 

Dimensions: of guns, 33; of how- 
itzers, .W; of mortal's and beds, 
39; of a parapet to resist artllleiy, 
196. 

Dipping of the mvzzle, 97. 

DiBKCTlON. liow given to guns and 
howitzers. 69— to mortars, 66— 
at night, 68— when wheels are 
not on the same level, 63. 

DlsciiAuoKs : number an Iron gan 
can sustain, 40. 

Dish of a wheel, 150. 

Dispart of a piece : deflnition of. 
12. 

Distance; for firing field pieces, 
54— ascertained by sound, 190— 
determined by a tangent scale, 
197— of recoil, 96— of ricochet 
battery from object, 9a. 

Dolphins; definition of, 10— no 
longer used, 19. 

Dbivino out shot wedged in the 
bore of cannon, 21-2. 

E. 

Ei.EVATiKG Arc, 19. 

Elevation: necesity for. 69— how 
given to (cuns and howitzers. 59; 
to mortars, 65 — ^instruments for 
giving, angle of for mortars. 



74; for ricochet fire, 96; torgrevt- 

est range in raeuo, 74. 
£mbabkino ArtiliiEBT and ita 

stores, 201-2. 
Enfilade, 19S. 
Enkilai>ix(> a work. 94. 
Epkouvette, 39-40. 
ExTEBXAL IKJUBV to cannon, 24. 

P. 

Pack of the piece; definition of. 13. 
Fall: point of, 93— -angle of. 93. 
Falling bodies, law of descent 

of, 200. 

FiEi.n Artillp.by: kinds of, 46— 
proportion allotted to an army in 
the field. 47— how divided. 48— 
charges for, 69— tables of ranges, 
76-80. 

Field Batterv :number of pieces, 
48— Sitteries of horse ariillery, 
49, (noff)— of Gatliug guns, 49 
{note) — composition of on war es- 
tablishment, 49— compositio;! of 
mountain howitzer battery, SO — 
ammunition for, 49 — draught 
hoises, 49 — number of carriages 
for, 49. 

Field carriaoes: kinds of, 151— 

description of, 151-2. 
Field Gun: how mounted, 32— 

charges for, 69. 
Field and siec.g oin, 316. 
FIELD Park: how composed. 50. 
Field Shells: loading, 121— 

charges for, 130. 
Filling: mortar shells, 122— shells 

for heavy guns, 123. 
Fire: direct, 27; pl-mging, 27— 

vertical, 37; advantages of. .17. 
Fire balls ; J 16 ;how preserved,I25, 
Firing: field pieces. 53-4— rapiditv 

of , for mortars. 40; for field pieces', 

56— within point blank range. 

rule for, 60— at night with guns 

and howitzers, 64; with mortars, 
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68— innde of facilitating firing for 
any given diitance, 03; use of 
remarkable points f>u the ground 
63— rloooliet. 92-e!f8<5t of iiring 
upwards under a large angle on 
til e point blauli range, 73— «iblea 
of, 76-91, im-8. 

Fixed Ammujutton: storage, 124— 
weights of, 127-S. 

Flank cahkmatbcabuiage: 162- 
3— service of 24 pdr. howitzer 
mounted on, 221. 

Flight of pauJECTiLEa: time of, 
176— app.oxiraate rule for time, 

m. 

Foox SOLDIER, space occupied by 
in ranks, 193. 

FoRCBS acting on a projectile, 59. 

FoRo: depth for passage of troops 
m— best bottom, 176. 

FORUE, 163— number with a field 
battery, 49; with field parlc, 50. 

Vmcriof pkiwer: description of, 
139— advantages of, 139. 

FnzEs: detinition of, 132— time, 
1^2— percussion, 132-3 — concus- 
sion, 133 — woodeii, 133-1— mortar, 
134— papsr, 135— Bormaun, 13.>-<>- 

• 7— IT. 8. sea coast. 1;J8. 

G. 

Gatlixo GBTf : made of steel, 9— 

deMrription of, 31. 
OlMS: iield and siege 168; garrison, 

168; casemate, 169— meehauicul 

m'lnaeuvrei with, 316-27. 
oomkb chamber, 38. 
Orai>e shot, 114. 
QUAvriv: epeeiflc, 200— force of, 

199. 

Qbbasg for wheels, 197-8. 
Orenaoks: an^jle under which flr- 
e<l, 75— kinds of, 115— ase of, 116. 

OBaXXET WADS, 120. 

Grooves: of rifled cans in onr 
serrice, 34^— mode of cutting, 29. 



Guy CARRIAOES: field, 151-2; 
siege, 154; b.irbette, 157-8; flaiUc 
oa-semate lfi2- i— uiouiitaiii, 153 — 
prairie, l,?3-l;for Gatlin^g iiis.lSl. 

Gux.vkbs Imi'lbmexts: Iivel, 18; 
quad: ant, 18— how Uied, 18, 61. 

OUX METAL, 7. 

QuN' I'KwDEit: ingredients, 102; 
proportion of, 102; manufaoture,' 
103- 1-6 ; Igiii tiou, i ndani mation aiui 
combistiou of, 105 — (lualities of, 
li>6— kimls used in our servico, 
107; proving, 108— gravimetric 
density, 108- specific gravity,109 
— Uygroiiiutrio proof, 109— rela- 
tive (j nick ness, ^ 1 09— packing',109 
— b■l^relI^Jlowln,^rlced, 109 — stor- 
a'^e, 109— trausportatio i. 111. 

Gu.s's: delinition of. 27— how de- 
noraiiinted, 28— principal parts 
of.28— how classified, 28— smooth 
boras, 28— rlties, 2«---de«criptlon 
of J2 pdr., 30; of 3 inch, 31; of 
Gutting giin 31 — bow mounted, 
32— projetttiles used with, 32— 
nom?nelature of, 12-14 — weights 
and dimensions of, 33— field gun 
how mounted, 52— charges for, 
6l>-70— amount of windage, 10 1 — 
Service of a gun mounted on 
fiege oaiTi.ige, 212, 221; of 10 inch 
Rodman guii or 8 iit -h rifle on iron 
car i.ige, 25<M>; of a 15 inch gun. 
2.'>6-66; mechanical man(«uvresof 
siege gun. 276-89 — moving ami 
mounting hetvy gun^, 31(t-15 — 
lAidley"* gun lif t,3l;i-15— Mecluin- 
ical manceuvres with gins, 317. 

H. 

Hanb oart, 167. 
Hand smxo cart ,168. 
H.Ai.'ssK: pendulum, 17' 
Hay: weight of, 193. 
HoRscs: mnnber required for a 
field l»at;eiy49; for tdege train. 
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44; power of, 191-2; space occu- 
pied by. 191; number required 
far siege guik, 166; weight of, 191. 

HOBSE AaTiL.l.Knv:ratBof niareli, 
192; peculiar twlvautages of, 51. 

Howitzers: deiiultiou of, 35— how 
deilomiuateU, 35 — kinds of, SS— 
advantage of, 3G — weights and 
dlmeuglnnsof, 36 — charges for, 70 
—tables of range (.79-M8—wiudaie, 
101— polutlug, 59— eervice of 24 
pdr. howitzer on tlank casemate 
carriage, aai-25— of 8 Inch howit- 
zer mounted on a 21 pdr. glege 
carriage, 22.V30— mecUiUilcal ma- 
ttceuvres of 8 Inch howitzer 
mounted on a 24 pdr. carriage, 
28S>-92— f'.r a 24 pdr. flai»k case- 
mate howitzer, 296-99— mechan- 
ical mattiBiivrea with guuj, 316^27. 

HcaTKBS, 142, 169, 173. 

I. 

Ice: thickness for passa-^ of In- 
fant i-y, cavalry and artillery, 196. 

luPLKMEKTS : (tuadrant,18 ; braech 
sight, 16; pendulum haasse, 17; 

gunners periieiidloutai-,18; polut- 
tg stakes. 66; pointing wires, 66; 
plummet, 18; puinliug coixl 67. 

INCKNDIARY COMPOainOX, 141. 
lS.rUEIE8 TOOASXON. 24. 
Ieon preferred to bronze for can- 
non, 9. 

ISITIAI. VKI.OCITY, 27, 108, 174-5. 

IsoN CAXNOX usedln land service, 
9— numhei' of dtMiharges an iron 
gnn can snstain. 46. 

Ibos PLA-i B.<i:peTfonitlon of deter 
mined, 176. 

J. 

J<7XK WADS, 129. 

K. 

KiroB of cascable, 11k 



Ladosatory stores: fuzes, time, 
132; percussion. 132-3; concussion; 
133; wooden 133-4; moitar, 134 ; 

Baper time, 135; Bomiauii, 133-7; 
■. S. sea coast, i:j8— porthre. 138 
—slow match, 139— quick matclt 
140— Valenciennes compoaition, 
140; used for, 141. 
Lackkr for iron gunB,200. 
LicxaTii of caimo», definition of| 

10; extreme lenglh, 11 
Light ball.s, 116. 
LiMVGiis for Held carriages, 152; 

for siege carriages, 166. 
L.INB of tire, 72— of metal, 11; not 
permanent, 62-3 — artificial line 
of sight, 01. 
liOADl.vcj: field shells. 121 — case 
shot. 121; mortar ishells. 122-3- 
Bhellf) for heavy guns, 123. 

M. 

Machines : field and siege gin. <58 
— gar;t-ion cin, 169 — casemate 
gin. 169— hydraulic jacks, 16.^-73. 

Maoazikes; moisture of, howab-; 
Borbed.lll; pi>wder stored in, 110 
precautions wh;;n open, 111. 

IVtABCHKs: hor.-e-artilleiy, Ueldar- 
tillery. cavahy and infantry, 192, 

Marking: cannon 22-3; couaemn- 
edshot iind slull, 123; powdjr 
barrels, 100-10. 

Match: quick, 110; slow, 139-40. 

Mechanical MAXtKavBES : gen- 
eral directions 27 1-.5— of siege gun, 
276-89— of H inch howitzer mount- 
ed on 24 pdr. siege carriage, 289- 
93; of 24 pdr. flunk casemate ho w- 
itzer, 294-99— of 10 inch siege 
mortar, 300-8 — of sea coast mor- 
tars, 308-9— moving and mount- 
ing guns, 310-15; Laidley's gun 
\iS, 313-15— with gin. 316-27. 

Uktals : for cannon, 7. ^ 
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Mktbic 8T8TEM: measorcs, 203— 

wulghta, iM. 
MOKEJITCM, 190. 

Mortars: detinttion of, 37— ad- 
VMitageB of, 37— those used in 
our sei-vice, 3»— fonu of those 
without ohambeiB, 38— how des- 
ignated, 38— bow uioanted, 38-9 — 
weights and diinen«iO]i!i of, 39— 
8toue mortars, 10— Cophorii use of, 
40 — ^projectiles us«d with, 40 — 
rapidity of tire of. 40— rule for 
BOUitiiig. 6S — liirootiiig by point- 
ing i»1ie8, 66; by pointing ^takeB, 
66-7 — pointing board, 07— ehiirges 
for, 70— time qf tliglit for siege 
mortars, 75 — tatde* of raiigt-t), 
86-01 — wiiidaee allowed, 101 — 
platform for fffegtj. 144-5; for sea 
coattt. S -i vice of to inch 

Biege.230-37; of an 8 inch hlcgv, 
237-8; of a CoebonJ,238; of 13 imh 
sea coast. 239-43; of 10 Ineh vea 
coast, 244; of 13 inch sea coast 
moimti'd on centre pintle car- 
riage.244-9; mechanical uianosuv- 
re» of 10 inch siege, 3iH'-8; of sea 

, coast SOP-S; with gin. 316-^. 

IffORTAB Waoon, 167— to motmt 
g«n on, 286 — to dismount gun 
&oni, 287— to shift (juii from gun 
can-lage to, 28»— to rfjift gun from 
Mortar-wagon to gun caniage, 
2Sf^289— to mount 10-inch mortar 
upon mortar wagon, 30*-rto dis- 
mount lo-incl) mortar from mor- 
tar wagon, 3oe-7. 

MorxTAJS ABTiLiKJtr: dimen- 
sions and weight of ,36— comj otsi- 
tion of battery of. SO— ranges,70. 

Mules, sttength of 191. 

N. 

Katvbai. akg)LE, of sight, 12: Une 

of siglit, 11. 
VirB, 13. 



NiOHT FIRIJ10: with guns and 
howitzers, 64— with utortar!<, 68. 
KoME^iCLATiiBE of » caunon.'U, 

13, 14. 

O, 

Oats: weight of, 193. 

P. 

Pack horsk, 192. 

Pabapet eaktuen: thiekneps oi 
to resist tire of Held and siege 
pieces of old syntem. 19B. 

Pakkott Gi xs. l«o-9; weights and 
dimensioiiB of, 181 — projectiles 
used with. IWt — weights of pro- 
jectilcK used with, lg2— kind of 
powder eniploye<l, lt'2 — how lojid- 
ed 182-3— de.-cHption of sights of, 
183 — elevating screws used with, 
l!<:>4— carriages employed, ifti— 
ranges of ,lW-i- ;peMetratlon or,U9. 

PeXDCLUMs: length of, 198— form- 
ula for determining length of 
the seconds pendulum in any lat- 
itude, m. 

PE>T)i:i,t:M HACSSE, 17. 

I'KNKTRATiox of projectile*. 177— 
when tired f :oro 4% Inch gun. 
177— when liredfrom field pieces 
177-8. 

Pekpenmcular gunners. 18. 
Piece of aktix-lbky : dimenr-ions 
of how regulated. 10 — length of. 

10— bore oi.l 1— calibre.l 1 — ^ight8, 

11— line of metal, 11— axis of, 12. 
PlLIKG balls, 123; canisters, 124;- 

loaded :> hells. 125; powder bair 
rels. 110; iiuinl>er of shot in a 
pile, 125. 
Pintle, 160. 

Platfoems. 142— siege, 142-3-4— 
for Hiege n)ortar!>,144-S — i«U,14fr— 
rieothet, 145-6— for Sea coast mot'- 
taffe, 146-8. 

Flvmket: for mortar aervice, 18 
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— foriegiilatlng march of in&n- 
Uy. 201— how wade, 201. 

PoiNT-ULAifK range, 71. 

Pointing: guns and howitzets. 59 
—mortars. 135 — wires, 66 — Biakes, 
t)6-7— cord, 66— board, <ff. 

PoUTFiaE, 138. 

PVtACTICAL CUJ>'NERY, 174-7. 

PUAIttlE CAR1UA«E. 15S-+. 

FuEroxDEKA-NCE, 19 — why given, 
10 — guii.-i having, 34, 

ruESKUVATioN of cannon, 26— 
lixed ammunition. 124 — of balls, 
123 — of grape and canister, 123 — 
of tire biill«, 125. 

Primek : fTl('tion,l39. 

Pito.iKcTlLEs: velocity of, 27; In- 
itial velocity. 27; rt:mainiug vel- 
ocity, 27; teriniual velocity, 27; 
tinal velocity 27— used with guns, 
32; with mortars. 4(>; with hiege 
train, 44-5— vleviation of. 62— 
classes of, 112 — rifle projectiles 
h')\v donignated,! 12 — sniootli bore 
projectilea how designated, 112— 
tifilid shot, 112 — shell,H2-13— case 
«hot, 113 — canister, 113 — grape, 
r,4— grenades 114-15 — carcasse.*, 
1 LI— lire ball-^, 116— light balls, 
111*— smoke balls, 116— different 
kinds of rifle projectiles, 116— 
klui'g used with tield pieces, 117 
—diameters of, 126 — weights of, 
127-8- K:harges for, 129-31. 

Q- 

Quadrant, gunners': description 

of, 18 — how used, 61. 
Quarter sights, 15 — not in use 

in our service, 15. 
Quick hatch, 140— used for, 140. 

E. 

Kakges: deflnition. 71— point 
bl8nk,71; British point blank, 71; 
oauses whicli vary point blank, 
72— extreme range, 73— angle of 



greatest range in vacvo, 7J— tJi- 
bles of, 76-91 — of Parrolt guns, 
184-«. 

Bate of march of horse artiUei y, 
cavalry and infitutry, 192. 

Becoil: definition, 96— -cause of, 96 
— amount of, iXi — no effect on 
flight of projectiles, 96— infttt- 
ence of po.-ition of axis of trun- 
luoiu on, 97. 

Reinforce, 12— band, 13. 

BESISTANI'E OF AIR tO motJon of 
projectiles. 175. 

Ricochet: definition,92 — objectof, 
92— how conducted, 93-4 — advan- 
tage of,y2— u-iture of, !M— clwrgett 
for flattened ricochet, 95 — eurvat- 
eil, 95— tables of ttcocbet ftringi 
95. 

liiFLE GUN8: definition of, 28 — 
leading systems for ride giuis, 
28-9— method of cutting the 
giooves, 29-.T0 — description of 
grooves of rifle guns iu oar ger- 
victi, 34. 

Rim BASES, 13— use of, 13. 

ItING WADS, 120. 

KivEHs: breadth of ascertained, 

196-7. 

ROI.I.IXG B.i^RREI^S, 103. 

Hollers, 276. 

liOFEs: lilze and strength of, 196. 
S. 

Sabots: difference of in field ser- 
vice, 117 — arrangement of for 
lield guns. 117 — mode of fasten- 
ing th»im to projectiles for Held 
service, 118; for heavy shells, 118; 
forcamsters, JIR— none for ^ape 
shot, 118. 

Scaling a piece. 22. 

Sea coast pieces: how mounted, 
41— kind of in our service, 41. 

Service: of a gun mounted on a 
siege carriage, 212-21 — of "a 2 4 
pdr. hotvi.zer mounted ou a flank 
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saneinilte carriare, 221S — of an 8- 
iiich Uowiww iiioauUid on a 24 
ptlr. siege la. riage, 225-30— of a 
ll)4iich siege inorta;*, 230-37— of 
ail »-iiieh siege moitair, S37-8 — of 
a eoehoni moriar. 238— t>f a 13 
inch sea coast iiioitaroii bod with 
eccentric axle, 239-43 — of a 10-iu. 
Ilea coaat niurtar on bed with ec- 
ceiitilc axle. 2+J— ot' a 13-inoh aea 
coatjt tiiortar mounted on a cen- 
tre pimlj carriage, 2tt-l;» — of a 
l(i-inc}i iiodmaii xinooth bore or 
ft-litcli rifle on an iron carriime, 
S9S0-6 — of a t5-ineh gnu on centre 
pintle carriiige, wi li air cyliii- 
ders. 25<>-»i6; «a ne on f ont pintle 
earriago with air cylindevg, 2(16. 
Service of hkx\y aktilleky— 
Keueial direction <, 205 — for l a- 
uon of a company iiuo detach- 
meut for, 205-O— tbe niaicb to tlie 
, iMtteiy, 207— telling off the da- 
tac]i>neiit, 207 — to cause tlia can- 
noneers to take their po,;t8,2 >8 — 
to allow tliedetachnient< to rest, 
209— to chanfre posts, 209-1(1— to 
leave tlie pifce.f, 210 — to rj- 
•form tlie oouipauy and leave tlie 
battei-y, 210— service t)f a bat- 
tei-y of save al pi^jces, 211. 
Shellh, 112-t.'J ; diameters and 
weights, l2f>-7 — iiiwle of comput- 
ing weights of, n»— weight of 
ponder to till,Ui>— strapping,117- 
i— loading, 121-3— ranges, 7ti-91— 
«0:ideniiiea how marked, 123— 
veloci.y of, 174. 
Shot: solid, 112— rule for finding 
weights and dimensions of spher- 
ical cast iron sho:, 119 — condemn- 
ed, how marked, !23 — ^piling, 12;j- 
4 — preserratlon, 121 — forces act- 
ing on a projectile, 59 — peiielra- 
tioiij 177— ranges 76-91— method 
of driving out sIjoc wedged in 
Wore, 21-2— velocity, 174. j 



SiROK ARTiiiiEBv: kind of in 
our gervlce, 42— how mounted, 
43 — number and kind in siege 
train, 43 — best position to make 
a breach ,45— lire how conducted, 
4fl — loiigili of time required, 45-6 
— kinds of caniageM,154 — descrip- 
tion of siege gun carriages, 151- 
-■S — of i>iege mortar be4l.t, 161-2. 

Skiht: natural angle <>i, la— n»- 
tuiiil iiugl " of 111 howitzers, 36-7 
— artittcial line of, 61. 

SroHM OF A piece; deflnition of, 
U— how deten lined, 11— qnarlMr, 
15. 

Slixo CAiiT: band and large, 168. 
Slow match, 139-40. 
Smoke BAt.rs.'llG. 
Souxd: velocity, 190 — distance de- 
termined by, 190. 

Sl'KCIFlU GHAVITV, 200. 

.Sphkuical CASK: loading, 121 

Sl-JKI.NG CAN-TOX, 20-1. 

Stakes, poijrxixo: bow planted, 

6()-7. 

Stkel: composition of, 8. 

Ston'e .moktar: used for, 40— 

s'.oii 's how disposed, 40 — B per- 

geded by, 10. 
Stokixo "of tixed ammunition, 124. 
STK.\l'l'lS<i ihot and sliells, 117-8. 
Stuknuth of ice,195— of rope, 19<S. 
8WKLI4 OF THE HUZZL£, 13. 

SvsxKMS for rifle gnus, 28-9. 
T. 

Tables: of weights and dimen- 
sions of guns, 33 — of howitzer.-", 
36 — of mortars and beds, 39—01 
composition of monnted batto- 
rle«, 49 — of charges, 69 — of rangei 
76-91, l»l-8-of ncochet filing, 95 
— of windage allowed, 101— of di- 
ameters of solid shot, shells ivnd 
case, 126 — of weights of solid 
shut, shell t, case sbot and llnisb- 
ed caui.j>tei's of guns and liowitz- 
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ere, 12T— of mortar sliella. 128— of 
pi oji-ctUeB ajid rounds of ammu- 
nition for field pieces, 128— 
charges for oai-e shot and shells, 
t2!V-3l— of dimensions of parts of 
sea coast mortaf plal forms, 14T 
—of iviea^ures, lys — of avoirdu- 
pois weight, 199— of Troy weight, 
199 — of im metric system, 203-4 
—of V. S. Army cannon and am- 
munition, 1 lii api)eii<lix No 1 — 
of pan<iU cannon, 2, of appendix 
No. 1; Britii-h cannon ajid an. mu- 
nition, S, 4, and 6 of appendix No. 
1— of Gerii an cannon and pro- 
jectiles, 6, ot appendix Ko. 1 — 
ofFicnih and Kussiiin cannon 
iind projectiles, 7. of appendix 
No. 1— comparative energy of 
projectiles for French, British, 
anil Oernian guus, 8, of appen- 
dix No 1. 
TAtvnos of field artillery, S2-7. 

T.VSOEXT SCALER 16-16. 

Time of flight for siege mortar, 

75— how found, 177. 
Tkajeotory, 72. 

TrAssportation: of artillery by 
sea, 201-2— number of horses re- 
quired for transportation of siege 
gun, 156. 

TllAVELLlNO TRUSKIOJS BEDS, 

1S6— object of, 1B5. 
tua verse circlks, 159. 
True tvisdaoe, 98. 
TKUKJfio:s8: deliiiitlon of, 13— use 

of, 19. 

Xwibt: definition of, 30. 

V. 

UXSPIKIKG CAKKON, 21. 
V. 

VALKNCIEirjrES COMPOSmOIf, 

Velocity: definition of,27 — initial, 
27— leniainin^, 27— tern\inal, 27— 
luiid, 17 — iuitial velocity bow as- 



certained, 174-5 — loss of from re. 
slstance of air, 175 — of sound, IDC 
-causes affecting initial velocity, 
176. 

Vemt: definition of, 14— diameter 
of, 14— position of, 14-15— bow 
replaced, 20. • 

VBBTICAi FIRE, 37. 

w. 

Wadb: grommet, 120 — junk, 120. 

Water: weight of,201— allowance 
for a man, 193— for a horse, 193. 

Weights: of guns, 33 -of howit- 
zers, 36— of nionars and beds, ; 9 
—of projectiles, 127-8— of plat- 
forms, 14;i-5 — field cariiage and 
limber, 153— of siege gun car- 
riage and limber^ 156— of top 
carriage and chassis of 16 inch 
gun, 161— of caisson for field car- 
nage, Ifrl— of forge, 1(55— of bat- 
tery wagon, 165— of wheels, 166 
—of mortar waKon,167— of hand 
cait^ 167— of sling cart, 168— of 
lield and siege gin, 168— of gani- 
son gin, 169— o casemate gin, 169 
— rule for finding weight of Solid 
and hollow si berit nl projectiles, 
119— for finding weight of pow- 
der to fill shell 118— of chai ges 
for case shot and i bells, 12i -3l. 

Wheels: description of in mova- 
ble caniages, 150— disli of, 150— 
for field carnages^ 1C6 — weight of 
wheels for field, siege and moun- 
tain artillery carriages, let; of 
oats, wheat, corn, and bay, 193 
—carried by horse, 192— cai» 
lied by an infantiy solditr, 193. 

WiMDAGE : detinitii m, 98 — net es: i- 
ty of, 98— advantages of a redui - 
tion of, 98-9— loss of velocity, 99 
—amount allowed to guns, how- 
itzers and mortars, 101. 

WiRKS, pointing, 6C. 

Wrol'ghx iKos: qualities of, 8. 
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VALUABLE 

SCIENTIFIC BOOKS. 

PUBLISHED BV 

D. VAN NOSTRAND, 

33 MUSRAV StRBBT and 3J Warben Strext, 

NEW YORK. 

FRAKCIS. Lowell Hydraulic Experiments, being a 

selection from Experiments on Hydraulic Motors, on 
the Fiow of Water over Weirs, in l>peii Canals of 
Uniform Rectangular Section, and through submerge 
ed Orifices and diverging Tubes. Made at Lowell, 
Massachusetts. By James B. Francis, C. £. act 
edition, revised and enlarged, with many new experi- 
ments, and illustrated with Iwenty-tliree copperplate 
engravings, i vol. 4to, cloth ^15 00 

ROEBLING (J. A.) Lone and Short Span Railway 
Brictees. By John A. Roebling, C. E. Illustrated 
with large copperplate engravings of plans and views. 
Imperial folio, cloth »S 00 

CLARKE (T. C.) Description of the Iron Railwa/ 
Bridge over the Mississippi River, at Quincy, Illi- 
nois. Thomas Curtis Clarke, Chief Engineer. 
Illustrated with ai lithographed plans, t vol. 410^ 
cloth 7 S"? 

TUNNER (R) A Treatise on Roll-Turning for the 
Manufacture of Iron. By Peter Tunner. Trans- 
lated and adapted by John B. Pearse, of the f eon' 
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ylvmnia Steel Works, with numerous engravings 
wand cuts and folio atlas of platuk tio 

ISHERWOOD <B. F.) Engineering IPreceaents for 
Steam Machinery, Arranged in the rrost practical 
and useful manner for Eujiiiieers. By 15. 1'. Isher- 
■wood, Civil Engineer, U. S. Navy. With Illustra- 
tions. Two volumes ill one. Svo, cKiih $a 5a 

GILLMORE (Gen. Q. A,) Practical Treatise on the 
Coastruv.tioii Ui Ru.tdj, .Mreets, aud Parenienis. By 
Q. A Gillmore, Lt.-i ol. U. » Corps ol' Engineers, 
Hrevet Major-Gen. U. S Army. With 70 illustra- 

lioits. lamo, cloth a 00 

' Keport on Strength of the Duilding Stones in the 

United States, etc >ivo i.lustrated, cloth i 50 

CAMPIN on the Constnjciion of Iron Roofs. By 

Francis Canipin. Svo, with plates, cluth aoo 

COLLINS. The Private Book of Useful Alloys and 
Menuiranda for Guldsniiihs, Jeweileia, &c. By 
Jame.i K t'dlins. iSnao, doth ••• 7S 

CIPHER AND SECRET LETTER AND TELE- 
GRAPHIC CDDE, with Hojsg't Improvements. 
The most perfect secret code ever invented or dis- 
covered. lm|x>ssibie to read without the key. By 
O. S. Larrabee. i8mo, cloth. > 00 

COLBURN. The Gas Works of Londoii. By Zerah 

«'olbi:m,C. a. I vol lanio, board* te 

CRAIG (B. F.) Weights and Measures. An account 
of the Decimal System, with Tables of I onversipn 
for Commercial and Scientific Uses. I'.y B. K. Craig, 
M.D. 1 vol. square s^mo, limp cloth 50 

NUGENT. Treatise on Optics ; or, Light and Slpht, 
theoretically and practically treated; with the appli- 
cation to Une Art and Industrial Pursuits. By E. 
N'lgenL With one hundred and three illustrations, 
la no, cloth i S" 

FREE HAND DRAWIN& A Giiide to Ornament, 
at Figure and Landscape Drawing. By an Art Stu- 
dent, i^nio, boards, • S"* 
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HOWARD. Earthwork Vencunition on the Bask ot 
the Prismoidal Formulae. Containingsimple and la- 
bor-saving method of obtaining Prisinoidal contents 
directly trom End Arfas. Illustrated by Examples, 
and accompanied by ^lain Rules tor Practical Uses. 
By Conway R, Howard, 0. E., Richmond, Va. II- 



GRUNER. Th3 Manu&cture of .<tteel By M. L. 
Gruner. Translated from the French, by Lenox 
Hmith. with an appendix on the Bessamer process in 
the United -States, by the translator. Illustrated by 
Utbc^raphed drawings and wood cuts. Svo, doth.. 3 

AUCHINCLOSS. Link and Valve Motions Simplified. 
Illustrated with 37 wood-cuts, and 21 lithographic 
plates, together with a 'J ravel Scale, and numerous 
useful Tab'.es. By W. S. Auchincloss. 8vo, cloth.. 300 

'"'AN KUf<EN. Investigations of Formulas, for the 
itreiiirtli of the Iron parts of Steam Machinery, liy 
J. 1>. Van liuren, Jr., C. E. Illustrated, Svo, cloth, a or. 

JCYNSON. DesigninK and Construction of Machine 

Oear'mg. illusirated, Svo, cloth ...... 30c 

GILLMOIiE. Coignet Beton and other Artificial Stone. 
Ky Q A. Gillmure, Major U S. Corps Engineers. 

4 l^jates, views, &c. Svo, c:oth.>..> 950 

f>AF!I/rZKK. Treatise on Acoustics in connection with 
Ventilation. ity Alexander tiaeltier, Architect. 



BUri.KR (VV. F) Ventilation of Bui'dings. By W. F. 

Butler- Wiih illustrations iSino, bunds 

I>ICTI(>NAHY ot Manuiactiires, Miniuc, Machinery, 
and the Industrial Arts. Bv George Uodd. isnio. 



BOW. A Treatise on Bracing, with its apph'cation to 
Bridge* and other Structures of Wood or Iron. By 
Ruber) Henry Bow, 0. E. 156 illustrations, 8vo, 
doth 

BARBA (J.) The Use of Steel for Constructive Par- 

Poses; Method of Working, Applying, and Testing 
laies and llrass. With a Preface by A. L.. Uolley, 




ttmo, cloth. 



cloth 
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C. E. i.inio, cloth 
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GILl-MORE (Gen. Q. A.) TreatUse on Limes, Hy- 
dxi ulic Cemeiil.i, and Mortars. Papers on Practical 
Enginetring, U. S. Engineer iJepartnient, No. 9, 
containing Reports of numerous Experiments con- 
ducted in New York City, during tlie years 1858 » 
i86i. inclusive. By Q. A. Gillinore, Bvt. Maj -Gen., 
U. S. A., Major, Corps of EnRineers. With num- 
erous illustrations, i vol, 8vo, clolli • #4 00 

HARRISON. The Mechanic's Tool Book, with Prac- 
tical Rules and Sucgestions for Use of Machinists, 
Iron Workers, and others By W. B. Hamson, 
associate editor of the "American Artisan." lUtts- 
trated with 44 engravings. lamo, cloth 150 

HENRICI (Olaus). Skeleton Structures, especially in 
their application to the Huildine of Steel and Iron 
Bridges. By Olaus Henrici. With folding plates 
and diagrams, i voL 8vo, cloth 150 

HE WSON ( Wm.) Principle and Practice of Embank 
ing Lands from River Floods, as applied to the Le- 
, vees of the Mississippi. By William Hewson, Civil 

Engineer, i voL 8vo, cloth a 00 

HOLLEY (A. L.) Railway Practice. American and 
European Railway Practice, m the economical Gen» 
erationof Steair, including the Materials and Con- 
struction of Coal- burning Boilers, Combustion, the 
Variable Blast, Vaporization, Circulation, Superheat- 
ing, Supplying and Heating Feed-water, etc., and 
the Adaptation of Wood and Coke-burning Engines 
to Coal-burtiing ; and in Permanent Way, including 
Road-bed, Sleepers, Rails, Joint-fastenings, Street 
Railways, etc., etc. By Alexander L. HolTey, B. P. 
With 77 lithographed plates, i vol. folio, cloth. ... 13 00 

KING (W. H.) Lessons and Practical Notes on Steam, 
the Steam Engine, Propellers, etc., etc., for Young 
Marine Engineers, Students, and others. By the 
late W. H. Kins, U. S. Navy. Revised by Chief 
Engineer J. W. KintTi U S. Navy. Nineteenth edi- 
tion, enlarged. 8vo, cloth 2 00 

MINIFIElWm.) Mechanical t rawing A Text-Book 
af Geometries^ Drawing for the use of Meduuuc* 

4 



t. VAN KOSTSAND's PDBUCAXrOJTS. 



■n& Schoob, in which the Definitions and Rules ol 
Geometry are familiarly explained; the Practical 
Problems are arranged, from the most simple to the 
more complex, and m their description technicalities 
are avoided as much as possible. With illustrations 
for Drawing Plans, Sections, and Elevations of Build- 
ings and Machiner}' ; an Introduction to Isometrical 
Drawing, and an Kssay on Linear Perspective and 
Shadows. Illustrated with over 3oo diagrams en- 
g;raved on steel. By "^m. Minifie, Architect. Ninth 
edition. With an Appendix on the 'i'beury and Ap- 
plication of < olors. I vol 8vo^ cloth $4 oo 

«It la the liMt vork an l>r*<rtng that w« htce ever «een, and is 
wpKlall; a tnt-book of Oeameli-lcal Drawiox lor tbe um or Msrbanir* 
Md Schools. No .vontii; Meclianlo, «iiclt ts a Machluli'B, KoKlneer. Cabt- 
n«t.«i>kar, MtUwrlcbt, or Car|ieutar, s:>ouU ba wllbuut it."— Scinl(^ 
itattriCBM. 

i Geometrical Drawing. Abridged from the octavo 
edition, for the use of Schools. Illustrated with 48 
steel plates. Fifth edition, i vol. lamo, doth.... a oe 

STILLMAN (Paul.) Steam Engine Indicator, and the 
Improved Manometer Steam aud Vacuum Gauges-» 
their Utility and Application. By Paul Stillman. 



New edition, i vol. lamo, flexible cloth i oc 

dWEET <S. H.) Special Report on Coal; showing its 
Distribution, Classification, aud cost delivered over 
difiisrent routes to various points in the State of New 
York, and the principal cities on the Atlantic Coast. 
By S. H. Sweet. With maps, i vol. Svo, cloth 3 00 

WALKER (W. H.) Screw Propulsion. Notes on 
Screw Propulsion : its Rise and History. By Capt. 
W. H. Walker, U. S. Navy. 1 vol. Svo, cloth jj 



WARD (J. H.| Steam for the Million. A popular 
Treatise on Steam and its Application to the l/setul 
Arts, especially to Navigation. By J._ H. Ward, 
Commander U. S. Navy. New and revised edition. 
I vol. Svo, cloth I 00 

WIESBACH (Julius). A Manual of Theoretical Me- 
chanics. By Julius Weisbach, Ph D. Traiislatet' 
from the fourth augmented and improved Germai 
edition, with an Introduction to the Calculus, by iiick- 
ley B. Coxe, A. M., Uinii^ Engineer. 1,10a pages, 
«nd 90* wood-cut iilustrations. Svo, doth to oo 
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DIRT! RICH. The Theory of Strains, a Coinpendiui« 
for the calcul>itionaii(lconstrucuunof HridRes, KoirfL 
and Craues, with the application ol' 'I ngoiHHneirical 
Moiea, CDiiUiiiiiiK the moat onnprclwnsive infoniw> 
tion in rt^rd to the Resulting atraii« for a peinuw 
ent iMid, as aiso for a combined iPermanenc and 
Kollinc) l oad lutno sectioiiSi adadted to there- 

Suirements ««f the present time. Hy John U'edrtch; 
I £. 1 llustrated by nimieroua phttea and diagtama,! 
8yo, cloth 5w>> 

WILLIAMSON (R. S.) On the use of the Barometeron 
Surveys and lieconnoissances. Part I. Mcteorol(^ 
in its Connection with Hy|)sometry. Part II. Baro- 
metric Hypsometry. liy K. S. Wilianison, Bvt 
Lieut. -Col, U. S. A., Maj^r Corps of Engineers. 
With Illustrative Tables and Kngravings. Paper 
No. 15, Protessional Papers, Corps of Kngineers. 
t vol. 4to, cloth 15 00 

POOK (S. M ) Method of Comparing the Lines and 
I>raughtii)g Vessels Propelled by Sail or Steam. 
Including a chapter on Laying off on the Mould- 
Loft Floor. By Samuel M. Pook, Naval Construc- 
tor, t vol. 8vo, with illustrations) cloth 5 00 

ALEXANDER (J. H.) Universal Dictionary of 
Weights and Aleasures, Ancient and Modem, re- 
ducra to the standards of the United Slates of Ame- 
rica. By J. H. Alexander. New edition, enlarged. 

I vol. 8vo, cloth • 3 50 

WANKLYN. A Practical Tiieatise on the Examinatitm 
of Milk, and its Derivatives, Cream, Butter and 
Cheese. By J. Alfred Watiklyn, M. K. C. S., tamo, 

doth t CM 

RICHARDS' INDICATOR. A Treatise on the Rich 
ards Steam Engine Indicator, with an Appendix by 
f . W. Bacon, M. E. i8mo, flexible, cloth S «• 

PORTKR (C. T ) A Treatise on the Richards Steam 
Engine Indicator, and the Development and Applica- 
tion of Force in the Steam Engine. By Charles T. 
Porter. Third edition, revised and enlaiiged. 8vo, 
iUtutrated, doth 3 SO 
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PCPE Modern Practice of the Electric Telegraph A 
Hand Ucmk for Electricians and operators, liy Frank 
I.. I'(i|>e Mnlli edition, revi>ed and eniaiged, and 
fully iUuMrated. Svo, doth $200 

*' twt e Ih mo '>iiie.* w M-k 01 tlim ktn 1 In RnxtWh Un:;iiNKe ihnt rnn- 
Mu* lu 40 Kiimil H c-*»ii«M!(ihi niucii p «t'ttr«l lui'itrmailnu 1 1 ihu appfi> 
>■ « 'tt iff i|4lvmiilf* He<*t feltv to r«leirrMpiiy. It iih'Milil hia lo (ti*t hmidsof 
■n-foiHt inlp.wMi In tel«(i'«pli)r, ot' tua UM 1 Ballertoa for othor pur- 
p' «»■•.• 

EAS<!IE (P n > Wood and its Uses. A f land Book 
for the use fi (. iiiitractor», Hu:lricrsi Archnects. En- 
)!:ineers, and Timber Merchants liy f. H. Kassie. 
UjiwardH of 250 illustrations. 8vo, c!oih t 50 

SABINK. History and Progress of the I'lectric Tele- 
);raph, wiili descriptions 01 some of the apparatus. 
Uy Kobert Sabine, C. Second ediuon. with ad- 
ditions, iinio, cloth t *5 

BLAKE:. Ceramic Art. A Report on Pottery, Porce- 
lain, Tiles Terra Cotta and Brick By W . 1', Hlake, 
U- S- I oinraissioner, Vienna Kxliibition, 187). 8v<), 
cloth a 00 

BENKT. Electro- Bklhstic Machines, and the Schiilti 
OiriHtostope. Hy Lieut.-Col. K V tienet, t'aptani 
of Ordiia.ice. U- .S. Army. Illustrated second edi- 
tion, 410, cloth • ••• 3 

MICif \KLiS The Le I'oulense Chronograph, with 
three Lithograph folding plates of illustrations. Hy 
I'ircvet LapMiii O v.. M ch lelis, Kirst Lieutenant 
Ordnance Corps, U. S Army, 4!". cloth 1 00 

EMGIVKKRING KACTS AND FIGURES An 
nnual Ke,j;isier of I'rogress i,i Meclimical Kngiiieer- 
iii^ anil iloustruciioii lor tlio years |S6}, 64, 65. 66 
67. ^S p'lillyillu trated, 6 vols. i8mo cloih, #2.50 
per vol.. eich volume sold separately 

HAMILTON' Useful [nformatinn for Railway Men 
Compiled l)v W. G Hamilton, Engineer Sixih edi- 
tion, revised and enlarged, 562 pages Pocket form. 
Morocco, gilt 3 oc 

STUART (I!) How to Become a Succe.s«fnl Eneineer. 
Beint! Hinls to Voaths intending to .idof>t the I'ro- 
fessiun. ■ bixih edition, lamo, boards 50 
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STUART The Civil and ^^Ilital^v Fr.stinsei-J of Ame' 
ica By G.-ii- O It Staart. WUli 9 5i<eiy execul^u 
portrxits ui eniinen'. ei-.^neirs an I ilimtrated by 
engravings of so'nf of ".he mosi imixirtant wo ks con- 
struct«<i 111 Amer'ja. 8vo, CiOth $5 00 

CTON EY. The Theory of Strains in Girders and simi- 
lar "^.ruciries. •••iih .ibservAiious (in iiie application uf 
Tneor^' 10 <'-actice, ami 1 able-t nt ."^trcnifihand tither 
nmpertie'. ofMaieriais By bindon II. Stmiey. K. A. 
new .'.ltd revined edtlion, en nnced, with numerous 
ctiKraviiijes on woodt by (>idh.iin Koyal 8vo, C64 
?ag<.-s Cumpiele in uue volume- Svo, cloth la 

SIIREVK. A Treatise on the Strength of Bridges and 
Ko ifs. Comprising the dKlerinination of jUgebraic 
forniulas for strains in Horizontal, Inclined or Katlcr, 
rrianiiular, HowstriiiiT, Lenticular aiidciilier 'J'russes, 
k'ruin 6xe<l anc* ..lovnif; lo.id^ with {irnctical npplica- 
■ions and examples, fi>r the use of Students and Knpi- 
neers Hy Samnel II. Shreve, A. M , Civil KiiRineer. 
87 wood (tit illustrations, ad edition. Svo, cloth... 

HERRILU Iroi Truss Bridges (or Railroads. The 

method of calciilatini strains in 'I rnsses, wiih n care- 
ful loinp irisan of the n>"St prominent 'I'rnsses, in 
reiereiice 10 ecnimniy in cumbi atioii. etc , etc. liy 
Krevet CI. William K, Merrill, U S A., Major 
Cor|>s of Kngineeirs, with nine lithographed plates uf 
illustrations 410, cloth 500 

WH I PPLE. An Elementary and Practical Treatise on 
Bridge Building. An enlarged anri improved edition 
of the author's original work By S Whipple, C. E , 
inventor nl the Whipple Bridges. &c illustrated 
Svo, cloth 4 00 

THE KAN.SAS CITY BRIDGE. With an account 
of the Regimen «f the Uissouri River, and a descrip- 
tion of the methods used for bounding in that Kivi..' 
By O Clunute Chief Engineer, and George Morri- 
son. Assistant Engineer. Illustrated with five litho- 
graphic views aid *welve plates of plans- 410, cloth, 6 00 

DUBOIS (A J.) The New Method of Graphical ."tatics. 
By A. J Dubois, C K., Ph- U. With t>o illustra- 
tions. Svo, cloth 300 
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Mac cord a ^mctical Treati«e on the Slide Valve 
by Kcceittric«, examiiiiiis; Ity iiieiliods ilie acticai ol the 
luxeiitriv ii|H>ii tiie ."'Jide V.iive. a. d explaining; the 
J'Mctical )>i<>csB.se-< of liiym^j uut llie iiiovcments, 
adapting Hid v.cve for various d.itii^ii in ilie steam 
engine. For tiij use of I'liaineers, I)r.tiij>litnnen, 
Machinislt, and Students of Valvu Muiions iii|;ene 
ra ■ Hy 0 W. JIuc o (L A M , Profesvor of Me- 
chanical Drawing, Stevens' Institiiie of 't'ethno ogy, 
Hotmkeu. N. f. Illustrated by 8 lull page cufper- 
plalei. 4:0. cluji $3 oo 

KIRIC'VOUD. Report on thj Filtration of River 
' aiers, for the fiipply of cities, as practised iu 
KuTOtw. made In the Hoard of Water Commissioners 
of the City of St. l.ouis. By James P Kirkwood. 
illustrated by 30 double p'aie enj^avings. 410, cloth, 1$ 00 

PLA r VN RR. Manuil of Qualitative and Quantitative 
Analysis with the Blow 1 i|>e. From the last Gernu.11 
editiuii, rrvisttdand enlarged, liy I'rotl 'Ih. Kichier. 
of the Royal .Saxon Minmg Academy Translated 
by FroC ft. R C<irnwa!l. Assistant in the Cohimbia 
^chooI of Mines, New York assisted by John H. 
Caswell. Illustrated with 87 wood cuts, and one 
lithographic plate. Third edition, revised, 560 pages, 
Svo, cloth 7 50 

PLVM P VOS. The Blow Pipe. A Guide to its Use 
in liie Uetermiuatiou of halts and Minerals. Com- 
piled from various sources, bv George W. I'lymptoii, 
C. E. A M., I rofessor of Physical .Niienre in the 
i'olvtechnic Institute, Brookljrn, New York, ttmo. 



PYNCHON. Introduction to Chemical Physics, design- 
ed for the Hse of Academies, Colleges and High 
Schopis. Illustrated with immerous ei>)irravin)rs.and 
containing copious experiments will) directions for 
preparmi; them. By Thomas Rujstles 1 ynchon, 
M A., Professor of Oheinistrv and the Natural Sci- 
ences U'rinily <'olieg;e, Hartford New edition, re- 
vised and enlarged and illustrated by 269 illustrations 
Mt wood. Crown, 8va cIot'< 
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BI.IOT AND STORER. A compendioas Manual ol 
Qualiutive Chemical Analysis. By Charles W. 
£iiot aud Frank H. Storer. Keirised with the Co- 
operation of the uiihor*. By William K. Nichols, 
iVufessor of Chemistry in the Massachusetts Insti- 
tute of TechiioluKy Illustrated, tanuv cloth $i jo 

RAMMKLSUKKG. Guide tu a course of Quantitative 
Cheimc;)! Analysis especially ci" winerais and Fur- 
nace Products. Illiistr.ited by I'-xamiiies Ky C F. 
KaniiV ilsber;- 'i'raiisiatcd by J. iowler, M. 1>. 
8vo, cloth ■ a as 

UOI'GI^AnS and P;!E<5COTT. Qualitative Themicai 
Ana ysls. A Guide in the raciical Study of Chem- 
istry, and in ilie \V ork dt A'.alysis liy S. 11. Doug- 
lass and A l; rcocoii, of the University of Michi- 
gan. New edition. 8vo. /» pre»D. 

JACOB. On the Desiening and Construction of Storage 
Reservoirs, with Tablesand Wood t. uts raprcsenting 

•NM:tions. "■<- iS-nn, hoards 50 

WAT T'S Dictionary of Chemistry New and Revised 
editio:i complete in 6 vols Xvo cloth, $64 oo Sup- 
p emeiitary volume sold separately. I rice, cloth. .. 9 00 
RA.VDAt.4. Quartz Operators Hand- Book. By r. M. 
Katidall New odition, revised and enlarge)], fully 
illustrated iimo, doth a g» 

SILVUK-SMITH. A Practical Hand Book for Miners. 
MeuitUTgists. and Assayers. cumpriatng the nu>st re- 
cent iinpruvemems in the disinieKratuni ainaiKania- 
(ion, smelling, and parting of the recioiis orrs. with 
a comprehensive Disestofthe Miiimu Laws (,rcat.y 
augmented, revised and corrected. Ily Ju ius itiiver- 
smith Fourth edilioa. J:Vufuseiy illustrated, i^nio^ 
doth •• ; 3 00 

THE USKFUL M KTAI,S AND Tlltl K AI.I.OYS. 
iiicludii!; Mining Ventilation, Minini; j unsprudeiice, 
and .Sletallurgic Chemistry employed in the conver- 
sion of Iron, f'opper, Tin, Zmc, Antimony and Lead 
ores, with their applications to the ir.dustrial Arts. 
By Sco£Gren. Truan, Clay. Oxiand, Fairbairn, and 

Mhsn. Fifth edition, half calf. j «« 
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JOVNSON. The MetaN used m cnn$truction, Ijon, 
Sieei, liessciiier ilelal, etc , etc iiy K. H. Joynsui.. 
lliusirjicd ijiiio, ciuih $o » 

VON CO I'M. 'I reatiiie <m Oie I'epos t<. By Bern- 
hard Voii Coda, Prutessur of G«o.o^y m the Huyal 
bcliooi ot Mines, t reidbers, ^wxl)llJ. J ranslated 
fnuii the second Geraian edition, 'by Frederick 
Friiiie, Jr , (Uiinng eer, hiid leviseil liy the au- 
thor, with nunierinig iliusiraiioitf. bvu, cloth 4 

GREENE Graphical Method for the Analysis of Hridge 
Tnisses, extended to oaiitiouous Girders and l>raw 
Sp m*. Hv 0. I . Greene, A. M.. Prof ot Civil Engi- 
neering, University ul' Michig;an. Illustrated by 3 

<bldinK plates, Cvo, cloth a oa 

BELL. Chemical Plieiiomeiia of Iron Smeltine. An 
experiineijtai .iiid practical rxaniiiiatmii o< the cir- 
cumstances uliicit deierniine the capacity of tlie Blast 
Furnac«. 'I'he iemperature of the air, and the 
proiier cniiditioii tif the AUterials to be 0|)erated 
ufioR. Uy 1. Lowthian Bell 8vo, cloth.... 6 a» 

ROtjIiKS. The Geology ol Peni'Sylvaiiia. A Gnvem- 
iiieiit survey, with a Kenerai view of the Geolugy »f 
the United states, Esmh^k on iheUoai Fotinaiiuii and 
its l:''ossiis, a> d a de^crl^lHMl uf the Coal Kie.ds 01 
Niirtli America ana Grrat Kriiain. By H«Mr> Dar- 
win kinters, late State Geoli^ist of l-cimsvivania, 
l^pleiididiy illu-trated with Plates and MiKravi. es in 
the text. 3 vols , 410, ciuth «uh 1 ortfolioof Haps. 30 oa 

BUKUIi. Modern Marine Eni^iiieeriiig, applied to 
Paitd^j and ^crew Propu.siun Consisting of 36 
roiored plaies, 159 I radical M cod < ut llkistralions, 
and 4c } panes 01 descril tive matter, the whole being 
an eX))<isition of the present jiraciice of James 
Watt & Co.. i & G Kennie, R Napier & iians, 
and other celebrated firms, by N. Bun-'h- Kngi- 
neer, thick 4to, voL, cloth, f 35-00; half mar. 30 oo 

CHURCiX. Notes of a Metallurgical Journey in Kmajpe. 

By J. A. Church, Engineer m Mines, Svq, cloth. .... 3 00 

IL 



D. TAS NOSTRAIOQl^ POTUCATIOWS. 



BOCRNR. Treatise on the Ste<-un Engine in it* wioM 
apt>iicaiioiis to Miner, Mi is, bteain NaviKatiuo, 
Kailnays, and Agriculture, uiih ibe tlieureticai in- 
vesli^itiiNti respecting Uie tnulive Power ui Hent, 
and the proper pi u(vuntui s of sieuiii engines I'.labu- 
rate tables or the r ghc dtmciisiiJi.a of every part, and 
Practical Instrutiioiis for ihe maiiul'actur andinau- 
agemeiit of every specie:! oi Kngme in actual use. 
liy Julm Bourne, being tlie ninth edition of *' A 
'J reatise on the .'■team tnuine," by the " Arllian 
Club." Illustrated by 3"i plates and 54(> wood cui& 
4to, doth tij oo 

STUART. The Naval Dry Pocks of the United 
States By « h;<r:es U. Mtiart iate Engineer-in-l-bief 
of the U. i>' Navy illustrated with 24 en^viugs 
on steeL Fotirth edition, cloth. 6 m* 

ATKINSON. Practical Treatises on the Gs-es met 

with ia Coal Mines- iSmo, l>oards so 

rOSi'ER. SubmariM Blasting in tioston Harbor, 
Massachusetts. Removal of Tower and lorwin 
Rocks, ty J 0. hosier, Lieut -Col of Kngineets, 
U- S. Army, lllustraied with aeven plates, 410, 
cloth i 50 

BARNKS Submarine Var&re, offensiye anddefeoKve, 
inctudii.g a di>cussio»» tif ihe ofiensive Torpedo l^y*- 
tsm, its efife^is upon iron t lad hhip .Systenis and in- 
fluence t<fH>n tuture n.ival wars. Hy Lieut -C'oni- 
mai.der j. S. Barnes, U S. N.. wnh twenty Itino- 
graphic plates and many wood cuts. 8vo, cloth, • ft* 

HOLLKV. A Treatise on Ordnance and Armor, em- 
bracing descripiicns, discussions, and ijrolessional 
opniious concerning the materials, fabrication, re- 
quirements, capabilities, and endurance ot t.uroiiean 
and American Guns, for .Naval, htal'oast, ard Iron 
t iad Wart ire, a; d their RiBing, Projectiles, and 
i;re<-ch-l«adinB > a.so, rcsnlts of experiments against 
armor, from official records, wiih an apiwndix fe'er- 
ring to Gnn Cotton, Hooped tjutis, etc., etc By 
Alexander 1- Holley, B. P., ^8 Wes, 40} enip-a^- 
) lo, and i47 Table* of Results, etc.- Svo, half roao. to oa 
12 



». VAS NOSTHAND'S PUBUCATION8. 



SIMMS. A Treatise on the Principles and Tractice of 
Levelling, showing its applicatiim to purposes of 
Rail wray Engineering and the Cunstructiun ut Koads, 
&c. By Fredericic vV. Simms. V. K. t'ri>m the sih 
Condon edition, revised and corrected, with the addi- 
tion of Mr, Laws's fracticat KciiiipieK fur setting 
fiut Railway Curves. Illuttraied uith three JLitho- 
graphic plates and numerous wood cuts. 8vt>, cloth. $j {C 

BCJRI'- Key to the -Solar Compass, and Siirveytir's 
Companion ; comprising all the rules necessary tor 
use ill the field: also descriptjon.df ths Line.ir Sur- 
reys and Public Land System ot° the United States, 
Notes on the Harometer. suggestiont f<u an outfit for 
scurireyof four awoths, etc HyW. A. > art. U' -"i 
Deputy Survejwr. Seorad edition. I'ocket book 



form, tuck..... a $a 

THR PI.ANE TABLE. Its uses in TopaKraoliical 
Survajring, froia the Papen of the U. >S Coast- sur- 
vey. IlluatratediSvo^ cloth a oa 



"T41« werit trfTes » ittcrtptlon of the rjane T«b1e, employed *t in* 
D. !i. Cosst tifxmj oflce. sad tbn uuuiie.' of mias it." 



JEFFER'S. Nautical Surveying By ^V. N. Jeffers, 
Captain U. I^- Nary, illustrated will) 9 cop|ierplates 
and 3 1 wood cut inustratious. iivu.cloili 50a 

CHAUVENET. New methodof correciine Lunar Dis- 
tances, and improred raethixl of Kindiiig tlie errw 
and rate of a chronometer, liv equal altitudes. Uy 
W, Chauyenet, LL D. 8vo, cloth. ..^ a 00 

BRUNNOW, Spherical Astronomy. Oy F. Prunnow, 
►•h. Dr. Translated by the author (mm the second 
German edition. 8vo, cloth 6 50 

PEIRCE. System of Analytic Mech.inics. By Hen- 

jamin I'eirca. 410, cloth 10 c 

COFFIN. Navigation ar,d Nautic.ll Astronomy. Pre- 

gared for the use of the U. f». Naval Academy. £y ■ 
rof. J H. 0. Coffin. Fi th edition. 5a wood cue illus- 

tntKMifti lamot c-oth . >•« • * • *. 3 go 

NOBLE (W.H.) Uselhl Tables Compiled by H. 
Noble, M. A., Captain Roval Artillery. Pocket 
form, doth 50 
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Theoretical Navigation and Nautical Astron- 
omy. Hy LiciK. I^wta 01«rk, U. H. lUnstrated 



«my. , , _ . . . 

witb 41 wood tuts. Sfo, doth 9) 

BASKrN!^ The Oalvanoratter ana iu Uses. A Ma»- 
nal foi EleciricKins and >tudents By C- H. Hm- 
kku. 1 uno, pocket furiB, mototto, a 30 

KORKIS (E.> Rasy Rules for the ftrciiaurement of 
CarttnrerkSi by Means of the rTi-iin»iJ,il 1-nnuula. 
By KUwood Morris, C. K. 73 illustiatioiis 8voy 
cloth 1 S9 

BECKWn H. Observations on the Malrnats and 
Maiuitaciurenf 'I'erra-f'Mta, Stone *V»re, Fire Krick, 
P(>rretai» and Kncaiislic TiletK witb reniarks on the 
products exliibited at the LtMidoii liiternaiiuiiai Kxhi- 
bilton, 1871. By Arthur Hectcwith, C. iC 8vcv 
paptr 6a 

IIORFIT. A Practical Tr?ati9>- on Pure Fertiliiers, smd 
the chemical c«Hivemi>n nl J<i«k Oiiano^ MarlMiMteiV 
i.«I)rwitc» and tb« Crude ilMi»|Ailes (if lame imd 
Ahimina genefiiilv, intc Tartitus valuable vrndaclii. 
KyCimtpbeli Mar^., M.D., withittillusttfatiTeplAtes 
Svu^ cliilh.o.. ao oo 

BARVARP. Ine Metric System of WeicMv and 
M ctsures. An adilress delivcf ed hcfore the rm) voca- 
tion ot the Univtrsiiy ct' the i'tato »if >ew Vork. at 
Albany. August. 1I71 By K A y. liamard, JX IX, 
I'restM^t of f oliimhi^ t ole);r. New York. Sectmtl 
cttttion inxn tite reVKsed ifditiot), printrct ior tiki Trus- 
tees of Coluiubia i^Mtge. Tinted paper, Svo, ciotk j oa 

■■ - Kepotrt on Maihiiirry ami Processes on the In- 
dustrial Arts aiMi Apparatus of the Exact Sciences, 
By F. A. I . Bamarii, i.UXk; Pitris Umvenal U» 
poMtioa, 186}. lUoetrated. doA. 5 so 

■AXXAN. Thewy of Arcliea. By ProC W. Altan, for- 
merly of Waslui^:on & l«e University, i8mo, b'rds 53 

Al-l. *N ("rof VV ) Strrm-ih of Reams nnrf-jr Trans- 
verse f (lads. Bv W. A.Jaii.aiiihdr of " Theory 
ot'.'rches" With t,lusi rations, iSmuy Uiards.... . 30 

u 
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HYER. Manual of SignaTt for the tiM of Siprnal officers 
in the Field, and lur Miiiury and Naval .Studentt, 
Military Schools, etc A new editioii enlarged and 
illiMtraled By llri)j General Albert J. Myer, < hief 
Signal IMTicer of the army. Co'nnel of the Signal 
Vo:ps diir nfc the Mar ut ihe Kebeilion ijmo, 4H 
pJaiet, tull Koan $5 00 

WILLIAMS N. PracticalTableahiMeteoroloRy and 
Hvpsomeiry, in coimectiun with the use ot' the Bar- 
ometer. Hy Lot. K ii U'lhiamtoD, U. S- A- 410, 
doth a je 

CLEVENGER. A Treatiie on the Method of Govern- 
ment Surveying, as prewribed by the U. S ' ongrers 
and Comniiiitioiier .11 tli« Gctiera) l..iiid ( >fl5re, ivilh 
complete Maihematical, AsironomicAl and Practical 
Instriictioni tor the Use of the United ijtates >u>- 
v^yurt ill tha Kield. Ry ^. K. Uevenger, Pocket 
Look Form,- MoroLCO a $9 

PICK KRT AN n M Kf« :A LR Th « Art r.f Graining. 

How Acquired ai.d How Produced, wiih dcccripiion , 
of colors, and ilieirapp'ic.itiuM Hy Charles < ickert 
and Ahrali.ini .Metc.iit He.intifiilly illii«iraied with 
At iliiteil plates 01' the various Koods used ill interior 
finisliiiig. 'l inced paper, 4to, cloth. 10 oo 

HUNT. Designs for the Gateways i.f the Southern En- 
trances tmhe Central I'ark. Hy Kicliard M Hunt. 
With a descripliiin nf the designs. 410. cloih 500 

LAZKLI.E. One Law in Nature. By <'apt. H. M. 
Lazelie, U. S A. A new C'or[)u*cular Theory, com- 
prelieiidiiii; U'lity of l-orce, identity of Matter, and 
Its Mtilliple Amtn CVmsiiiiitioii. npplied to the J'hysi- 
cai Affisctions or Atudrs ot Knergy. iimo, c'oth. .• . joi 

■aDRFfKf.D. Water and Water Supply. By W. U 
Corfield, M. A. M. I).. Crotesmr of Hyttieiie and 
Public Htaith at University College London 181110, 
boards ^ 



IX, VAX N<iMt|tAKO*S rvmMATKVB, 



portance diurinK tne Americsui Kevoiotion, aid tira 
Oristin and History of the U- S. Military Academy. 
UyBvt Usyor C £. Uoyatou, A.M., Adjutant of the 
Joilitary Academy. Second tdiiioo. 41b pp. 8v(s 
printeaoii tinted paper, beaiititully' illustrated «itll 
36 map* and fine eiv^ravuics chiefly front ph(iM>- 
trnphs taken on the spot by the author. £xira 
doth $3 Hi 

WOOD. West Point Scrap Rook, beinf; a collection of 
L.e$;ends, Stories, Songs, etc . of the U S Military 
Academy. Ky J.ieut. O £. Wood, U S. A. illiu- 



trated by 69 engraving and a co|>perplale map 
Beautifuily printed on tinted paper. Svo, cluth 5 as 

WEST rorNT LI F& A Poem read before the Dia- 
lectic Society of-the United States Uilitari Academy. 
Iliiisaated.wiih Pen-and-ink Sketches. By a Cadet. 
To which is added the —mg, Hanny Havens, oh f* 
oblong 8vo> at full page illustraliocs, cloth. a 

CUIDE TO WEST POINT and the U. a Military 
' Acadenqr, with naps and engfaviag% iSno^ blue 

dotl^ flesibic 1 o* 



HENRY. Military Record of Cinlian Appomtmeste m 
the United States Army By Guy Y. Heury. Breiret 
Cdonei and Captain First United S'tates Artilletyi 
Late Colonel and Brevet Brigadier Getteral, United 
States Volunteers Vol. 1 now ready. VoL a in 
press. 8vo, per volume, cloth 50* 

HAMERSLV. Records of Living Omcers of the U. 
S. Navy and Marine Corps. Compiled from official 
sources. By Lewis B. Hamersly, late Lieuietiaut 
U- S. Marine Corps. Revised edition, Kvo, doth.. . 5 oa 

MOORE Portrait Gallery «f the ^ar. Civil. Military 
and Naval. A BiographifU record, edited by Frank 
Moore, fio fine portraits on steel. Koyat Svo^ 
cloth....... boo 
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PRE^COTT. Oartines of froximate Orfranic Analysis, 
fur tlia Idencffic^ttoti, > eparaiioi). and Quantitative 
Deierminatin i of tiie more cummonfy occurring On 
Kitnic Ooinp(>iin<)s> By Albert B Prescoit, i^oteuw 
of Chemistry, University of Siichigaii, iMuo,clotb.<> 17s 

PRESCOTT. Chemical Examination of Alcoholic Lt- 
qiinrs A Vanualoi the Constituents of thr Oislilled 
Spirits and Fermented Liquors at t'nmmerce, and 
their Qualitative and Qiiaxtttative Oetenainatiaas. 
By Albert B. Prescott, ^jmo, cloth.... x jo 

NAQUET. I.ej:al Clwmistry. A Guide to the De- 
tection of Poisons, Falsification of Writings, Adul- 
teration of Alimeiitarv and Pharmaceuticat Substan- 
ces: Aiialytis of Ashes, and examination of Hair, 
Coins, Arms and Stains, as applied to Chemical Ju- 
risprudenc^ for the Use of Chemists, Physicians, 
Lawyers, Pnarmacisis and Kxperts Translated tvith 
additions, including a list of Uooks and Memoirs on 
Texicoioijy, etc. Trom the French of A. Naqiiet. By 
|. I'. Battershall, Ph. I), with a preface by C. F. 



Mcculloch. Elementary Treatise on the Mechan- 
ical Theory of Heat, and itn application to Air tmd 
Uteiio Engines. By R. S. McCulioch, Svo, cloth.... 3 50 

AXON. The Mechanics Friend; a Collection of Re- 
ceipts and Practical Siigitestions Relating to Aqua- 
ria— Kronting — «>nients — Drawing— Dyes — H.lectri- 
city—Oilding— Glass WorkinK — tilues — Horoloey — 
Lacquern — l.ocomot»Tes — .Mwttietism — Metal- Work- 
ing — .Hodelling— Photography- Pyrotechy — Railwaj^ 
—Solders— 'iteam Enptine—l'eleKraphv— Taxidermy 
— Varnishes — ^Tater-ProofinK M Miscellaneous 
Toots. — Instruments, Machines j.nd Process -5 con- 
nected with the rhemical and Mechanics Arts ; with 
mmeroas diaerams and wood cuts. Edited by Wil- 
..aiQ E. A. Axon. Fancy cloth x .{O 
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EKNST. Manual of Practical Military Eiiirineering, Vrt 
pared for the use of the Cadets oi llio U . S Militarr 
Academy, and lor l^n^mcer i riHips liyt 'apt U. H. 
Erust, t'orps of Kngineers, liisinictor in I'ractical 
Hiliury Engineering, U. iS- Military ^ cadeniy. 19a 
wuud cuts and 3 Itihographed plates, lamo, doth.. 50a 

BUTLER. Projectiles and liifled Cannon. / Critical 
Diseuuioa of the Prinripal iiysleins of R>6iiigand 
I'Tojectiies, with Practical Sugnestiot-' for, .-ir Im- 
provemeiit, as embraced in a l>e|^rt to the Lliief of 
Ordnance, U. S. A. By Capt. John S Butler, Urd- 
nauce Corps, U. a. A. 36 plates, 410, cloth 7 50 

BLAKE. Report upon the Precious Metah : Bi;inf; Sta- 
tistical Notices of the principal Gold and Silver pro- 
ducing regions of the World, Represented at the 
P.U is Universal Exposition. By Williani i'. Blake, 
Coimnissiouer iioiii the 6tate of California. 8vo,cloth a ix. 

TONER. Dictionary of Elevations and Climatic Regis- 
ter of the United States. Containing in addition to 
£levatiiW)S,the Latitude, Mean, Annual I'emperatvrai' 
and the tout Annual Kain fall of mauy localities; willl 
a brief introduction on the Oragrapliic and 1 hyrical 
Peculiarities of North America. By J. U. Toner, 
H. U. Svo, cloth 3 7f 

MOWBRAV. Tri Nitro Glycerine, as applied in the 

Hoosac Tunnel, and to Submarine Blasting, Torpe- 
does, Quarrying, etc. Being the result ot six year's 
observ.ition and practice during the manut-iciure of 
five hundred thousand ponnds of this e-xplosive Mica, 
Blasting f'owder, Dynamins; with an account of the 
various Systems of BlaJHinR by Klectricitv, Priming 
Cnmpoands, Kxpliraive.-i. etc., etc Hy George M. 
Mowbray, Oper.ittve ( hemist, with thirteen illustra- 
tions, tables and apiKndix. Third Edition. Ke- 
writteiL Svotloth... 3 oe 
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